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SECTION I.— LINEAR MEASURES. 

INTRODUCTION. 

These linear measures are expressed throughout 
in terms of British inches and decimals of an inch ; 
no other name of linear measure having been em- 
ployed ; and every measuring rod, bar, scale, or 
line having been specially prepared for this work, 
and graduated to show inches only, in numbers of 
either 5 , or some multiple of 5 . For coai*se work, 
the rods had their inches painted alternately black 
and white, fractions being then read off by estima- 
tion, or by a portable inch-scale finely divided ; 
while for closer work the bevelled edge of each 
scale was subdivided into tenths, and half-tenths, 
— which allowed a reading off with certainty to 
the merest hundredth of an inch, even under the 
necessarily imperfect candle illumination of the 
interior of the Pyramid ; the readings being always 
taken in terms of decimal fractions of the whole 
inch, and never in tenths of the smallest divisional 
space on the scale, vrhen that was other than a 
VOIi. II. 



2 INTKODUCTION., [sECT. I. 

tenth, or hundredth of an inch. One of the five- 
inch scales, by Mr. T. Cooke and Sons of York, was 
subdivided, and with great neatness, to every hun- 
dredth of an inch ; allowing readings to be taken 
with a hand-magnifier to ‘001 or "002 of an inch. 
But this was found to be beyond the requirements 
of the Pyramid in its present state, and was only 
employed in the operations for comparing the 
lengths of the several bars or scales, actually 
employed in the measuring, — with a standard of 
acknowledged authority ; and deducing thence the 
corrections to be employed, to reduce vrhatever 
lengths had been observed in terms of inches of the 
rods, — into true British standard inches ; which are 
accordingly the inches in which all the following 
observations are, or are intended to be, expressed, 
when not otherwise specially noted. 

The rods or scales employed were as follows, for 
any outside work, or forms : — 


Name of 
Beale. 

Material— when 
of wood, tipped 
with brass at- 
each en^ 


Nominal 


fldgea 

bevelied 

divided U\ 

on 

True iengt: 
in mm 

Length. 

Breadth. 

Thick- 

ness. 

Fine 

edge. 

Middle. 

Thick 

eiige. 

inclre^ 
when in 
Egypt 

Cooke, 5 

Ivory, . . 

inches. 

inches. 

1*6 

i nr has. 
■16 

one 

inches- 

•01 

inches. 

1* 

inches. 

0 

4-99’) 

Adie, 5 

Ivory, . . 

5 

1-2 

•1 

two 

'05 

1* 

•06 

.4*994 

.. 12 

Boy -wood, 

12 

1‘8 

•34 

one 

1. 06 

1* 

•1 

11-964 

„ 25 

Box -wood, 

25 

... 

« • • 

one 

•05 

1- 

•1 

24-907 

„ 50 

Maple- wood. 

50 

... 


one 

•05 

1* 

•1 


50 A 

Fir, painted. 

50 

2-3 

•7 

one 

1- 

V 

1* 


50 B j 

Fir, l ainted. 

60 

2-3 

•7 

one 

1 

1* 

1* 

49'995 

100 A ! 

1 Fir, painted, 1 

100 

30 

*9 

one 

1- 

1* 

!i- 


106 B ! 

1 Fir, painted,! 

100 

30 

•9 

one 

1- 

1- 

i 1- 


500 tape 

j Steel tape, 

500 



0 

1* 

1* 

1* 
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For inside measures, as inside the coiFer and 
inside the passages or rooms, for their breadth or 
height, a set of slider scales was employed ; made of 
mahogany, ended with brass, and the brass tipped 
with steel, shaved or bevelled off on every side to an 
acute angle, so as to offer no impediment to measur- 
ing diagonals inside a cube ; and appearing generally 
of this figure : — 



The thicker part of the arrangement is a hollow 
square tube, 12 5 inch square outside in cross sec- 
tion ; in which slides the thinner part, — which is a 
solid mahogany rod, ‘75 inch square in cross section, 
and can be clamped at any point by an appropriate 
screw. The slider alone is divided, so that it 
measures only the excess beyond the closed length, 
whence the name of each slider is derived. The 
^visions merely consist of whole inches, painted 
alternately black and white, and numbered. The 
sliding rod was made in every case as long as the 
hollow trunk permitted ; but if the subject allowed, 
no slider was used with its sliding rod projecting 
very far. The lengths, however, of each slider, were 
taken at many different inches of protrusion of its 
inside sliding rod, as thus : — 



4 


INTRODUCTION, 


[sect. I. 


Slider 25. 

(Used chiefly for internal breadth^ and depths of 


coffer.) 

Nominal Lenctha. 

Real Lengths in 

1 Nominal Lengths, 

Real Lengths in 

inches. 

25 

CB 

Bxitiah inches. 
24-966 

inches. 

34 


British inches. 
33*993 

26 

» 

25-949 

35 

s 

34*993 

27 

KS 

26-981 

36 

s 

35-988 

31 


30-975 

41 

= 

41-003 


Slider 35. 

(Used chiefly for the breadths and heights of 
passages, doorways, and ramp intervals ; and its 
correction, for reducing a length given by its divi- 
sions to true British inches, has been considered 


= — '152 inch.) 


Nominal Length. 

Real Length. 

I Nominal Length. 

Real Length. 

35 


34-863 

48 

= 

47-862 

36 

» 

35-868 

49 

SB 

48-821 

40 

s 

39866 

50 


49-855 

41 

s=: 

40-856 

51 


50-837 

42 

XB 

41-860 

52 

XB 

51-858 

43 


42-858 

53 

S= 

52-849 

44 

=r 

43 864 

54 

as 

53-858 

45 

ss 

44-871 

55 


54-859 

46 

xs 

45 869 

56 


55-876 

47 


46-855 

61 


60 855 


Slider 50. 

(Correction to reduce a measure in its nominal 
inches to true British inches = + '060 inch.) 


Nominal Length. 

Trae Length. | 

1 Nominal Length. 

True Length. 

50 

«* 

50044 I 

61 

SB 

61-060 

51 

SSB 

51-068 

66 

» 

66-055 

52 


52-067 

71 

SB 

71066 

53 


53-072 

76 

SB 

76055 

54 

BS 

54-048 

81 

SB 

81-055 

55 

IB 

65 077 

86 

BB 

86 045 

55 

sat 

56-060 

91 

•a 

91068 
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Slider 70. 


(Correction to reduce a measure in its nominal 
inches to true British inches = + ’ISO inch, nearly.) 


Nominal Length. True Length. 

70 » 70057 

71 « 71*107 

76 » 76*121 

77 = 77*135 

78 = 78*127 

81 = 81*123 

86 « 86*129 

91 = 91*123 

96 =* 96*121 

Aud 60 inches of its slider alone =s 60*068 


Slider 100, 

Nominal Length. True Length. 
100 = 100*039 

And 90 inches of its slider alone == 90*068 


Slider 400. 

'Hus was a variation on all the former sliders ; 
and was composed of three hollow trunks of maho- 
gar^, sliding one within the other, and fixable at one 
point only by a stout brass pin ; in the brass plate 
forming the base of the lower and thicker trunk, 
a strong steel peg was screwed (so that vertical 
heights might be measured truly on sloping floors) ; 
and from the top of the uppermost trunk there could 
be drawn forth, — by a string passing over a pulley, 
and capable of being either pulled from, or clamped, 
below,— a solid rod, marked with inches, and pointed 
at the end. .\fter a particular measure on one 
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occasion in the grand gallery, this rod was laid 
down on a level floor, and tested by 100 B, with 
the following result : — 

Nominal Length of Slider 400 at 
a particular point of its 
Slider part 

inches. 

Steel peg . *= 10*00 

First trunk =* 100*00 

Second ,, ==* 99*92 

Third ,, *= 99*95 

Sliding part at s= 40*3 

350*17 

This, and the other smaller sliding scales, were 
all made by Mr. T. Cooke and Sons of York, and 
gave great satisfaction ; if too, there is a large con- 
stant error about some of them, as slider 35, it had 
been intimated to Mr. Cooke, that these rods were 
only intended to carry a measured length from the 
thing measured to a certain reference scale of higher 
order, which was alone to be held answerable for 
the truth of its figures. 

REFERENCE SCALE. 

The reference scale was itself, however, only an 
intermediary between the practical bars employed 
in measuring, and the standard scale (of which pre- 
sently), and was thus composed : — 

A flat bar, 105 inches long, 6 broad, and 0’5 
thick, laid Hut on the shallow floor of a very stout 
box, 116 inciies long, 8 inches square at the ends, 
and composed of woo<l 1*3 inch thick, with deep 


Tested Length, in Reel Length in 
terms of 100 B. British inches. 


350*2 


350*3 
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joist-like sides, to prevent gravity-flexure, and 
armed with thermometers at either end to show 
the temperature ; the divisions were at every 5 
inches ; and there were gun-metal rectangles pro- 
vided, one of which was fixed over the commencing 
division, and the other brought to touch one end of 
any rod, whose other end was touching the fixed 
metal surface ; the excess of the place of the second 
rectangle beyond the last 5-inch division of the 
reference scale was then read off by means of the 
small ivory scale, divided to *01 inch ; and, by a 
magnifier, determined to '001. 

4 But the flat bar of the reference scale, which had 
been made out of an organ-pipe of the date of 
Queen Anne’s reign, kindly procured for me by my 
friend Mr. Jose})h Sidebotham, of Manchester, and 
reported by several of his friends to be almost 
matchless, when coated with copal varnish, for the 
construction of measuring-rods of invariable length, 
— had been unhappily treated to liiiseed-oil instead, 
by the optician into whose hands I had intrusted 
it ; and this circumstance, joined perhaps to its 
having been cut out in the direction of a radial 
plane of the original tree, and to the heat and 
drought of Egypt, --set the bai* twisting at such a 
rate in the plane of its breadth, great as that was, 
that in a short time it would no longer go into its 
box, and had to btj discardevh lu its place, how- 
ever, I pencilled a a ale on the inside bottom of 
the box, put in eveiy fifth inch by means of a fine 
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cut with a penknife, and used these divisions ever 
afterwards as the reference scale ; employing for the 
time an estimated value of their proportion to 
British inches. 

Now, the 5-inch spaces of the reference scale had 
been intended, in any case, to be compared with a 
5-inch stone standard, by means of a micrometer- 
microscope beam-compass ; which, together with the 
said standard, had been prepared for me before leav- 
ing England by an optician there. But when he 
brought the combined apparatus to me in Liverpool, 
only on the eve of embarking, and it appeared made 
quite contrary to instructions, and very ineffective, 
— I handed it back to him to alter ; and he pro- 
mised so to alter it and .send it out after me to 
Egypt within one month, on pain of paying a 
penalty of 1 Os. per day for every day’s delay beyond 
the month ; but I have not seen it from that time 
to this, though he states that he sent it to Alexan- 
dria three months after the appointed time. 

Being driven, therefore, to make some extempore 
apology for a length-carrier when engaged at the 
Pyramid, I prepared a piece of ancient basalt ; 
scratched with a diamond ring an approximate 
5-inch length thereon ; and compared every 5-inch 
space of the reference scale with this basalt standard, 
through means of the ivory scale divided to ‘01 of 
an inch. In this manner the lengths of all the mea- 
sures used about the Pyramid became known, in 
torms of the basalt standard ; and were so deter- 
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mined three times, on February 20, March 22, and 
March 28, at temperatures varying from 64* to 75*. 

BASALT STANDARD. 

The basalt standard having been sjifely brought 
home, was compared, at the Royal Observatory, 
Edinburgh, on September V, 22, and 23, — at mean 
temperatures of 59* and 60®, — with a standard yard- 
measure, constracted by Captain Kater in the year 
1824, and presented by the Imperial Government 
to the Magistrates of Edinburgh ; who kindly lent 
it to me for the purpose of making so necessary a 
comparison. This yard-standard had hitherto appa- 
rently never been used, being kept only as a reserve, 
and consists of a bar of brass, 1 inch square in cross 
section, with rai.scd steel ends, 0‘5 inch thick, and 
1 inch broad luid high ; the distance between 
the inner surfaces of these raised ends being the 
standard 36 Inches required. For the purposes 
of comparison, the Rarer stai^dard was not taken 
out of its box ; but as it lay there, the length 
inside its uprights was taken off by one of the 
Pyramid slider scales, and by that transferred to 
the reference s* ale. ; whose values were in that 
manner ascertained, in terms of the inches of the 
Kater standard yard ; and immediately afterwards 
by another operation, in ternis ot the inches of the 
reputed 6-inch basal i standard. 

The inches of the basalt standard being thus 
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compared with those of the Kater standard, were 
foimd too short ; or that the basalt reputed 5 inches 
were really only of the value of 4’994 inches of the 
Kater standard. 

Now in the comparisons made at the Pyramid, 
1 had suspected the basalt standard to be rather 
small, and had assumed its nominal length at 
4‘996 ; but after the above determination with the 
Kater yard, the values obtained at the P 3 a‘amid 
were all altered to a value of the basjUt = 4’994 ; 
and these are the numbers which are given in pre- 
ceding pages as the true length in British inches of 
the several scales emjdoyed at the Pyramid. 

When all four sides of the base of the Pyramid 
shall be opened up at some future day, more accu- 
rate means of mensuration than the above, will have 
to be employed. 



ENTRANCE PASSAGE OP GREAT PYRAMID. 

January 28 — February 11 , 1865. 

ENTRANCE PASSAGK — (See Plates ii. iii. and iv.) 

West tide of its floor ; measures of the joints there, from beginning, or top, 
or north, end of said floor ; and then from joint to joint. 


Number of 
joint from 
top, or N. 

sSf 

"•a*** 

Jan. 27, 
measured 

8. to N. 

Jan. 28, 
N. to 8. 

Jan. 20, 
N. to 8. 

•o S c 

o a 2 

O 4* c 

Whole 

Distance from 
beprinning of 
Passage-floor. 

Cliaracter of Joint, etc. 


inches. 

inuhes. 

inches. 

inches. 

inches. 

inches. 

rPreseni beginning of base- 


0 0 

00 

0*0 


0*0 

00 

-</ ment sheet or floor is short 
of its original beginning. 

1 . 

64-2 

540 

54 2 


54*1 

54*1 

(Fair; i.f., fairly close and 
( fine. 

1 2 

47 9 

48 0 

48*0 


48*0 

102*1 

Go(kI. 

3 

58 9 

590 

58*9 


58*9 

161*0 

Very good and close. 

4 

65-3 

55-2 

55*8 


55*4 

216*4 

Very gootl and close. 

5 

657 

65 8 

65*7 


65*7 

282*1 

Indifferent. 








TLong holes hereabout cut 







341 3 

in middle of floor, and of 

6 

59 2 

590 

69*4 


59*2 

a breadth to reach within 
i six or eight inches of sides 









of j^iassage. 

7 

OGO 

66-3 

06*2 


662 

407-5 

Bad, and do. as to holes. 

8 

52*5 

52-2 

52*4 


62*4 

459 9 

Bad, and do. 

9 

62*8 

62*5 

f 62*8 1 


62*5 1 

522*4 

Bad, and do. 

10 

53*8 

533 

1 62*7 I 


53*1 

675*5 

Bad, and do. 

U 

i 36a 

30*3 

36*0 


36 1 

611 6 

Bad, and do. 

12 

> 39^ 

39*2 

39*7 


.39*5 

651-1 

Bad, and do. 

Bad, and do. 

13 

* 51-4 

51 5 

51*4 


51 4 

702-5 

14 

5P4 

51-7 

51*6 


51*6 

754 1 

Bad, an t do. 


1 






f Hole 31 inches deep begins 
{ here, and shows floor-joints 

15 

36 5 

35 4 

36 5 

3Q*6 

36 5 

790*6 

rectangularly transverse t»> 

! ' axis of passage, through 








whole depth 

10 

48-4 

49*6 

48*7 

48*4 

48 5 

839*1 

Bad. 

17 

402 

39*8 

400 

• 40*0 

409 

879*1 

Bad, as being broken. 

18 

24-7 


2* 8 

* 24 8 

24*8 

903*9 

Had, and do. 

19 

35- 1 

OOO 

362 

35*2 

35*2 

939*1 

1 

Better. 

20 

. . . 

... 

63*7 

63*5 

63 6 

1002 7 

(Divponal: close, but with 
\ neighbouring cracks. 

21 



46*3 

46*8 

46*6 

1019*3 

Diagonal and close. 

2r 

m's 

... 

22'± 

20't 

21i; 

1070*± 

Saud'heap. 

fAi Mamoon’s l.ole in west 

21" 

44-± 

1 

... 

48*± 

i>»:.»* ± 

^ 

i i9*± 

1 

llJ9*f 

! 1 

< wall begins about tliis 
t ph :;e. 
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ENTRANCE PASSAGE, 

East %ide of its Floor ; measures of the joints there, from beginning, 
or top, or north end of said floor, and then from joint to joint. 


No. of 

ftom Isiiwd on! January I Mean, 
Ton or January 2dth. ftom 


whole Dis- 
tance from 
beginning 


Character of Joint, etc. 


00 0*0 
646 64*6 

47-6 1022 

580 160-2 


68-5 68-4 

59-0 58-8 

662 66-3 

61-7 61-8 

59*5 59-0 


38-8 1 38-9 
40-4 1 40-3 


36-3 36-6 

48-5 48-7 


35-2 940-4 


20 57-0 67-0 (x7*0 997-4 


21 I 36 -0 j 36 -4 ' 36 2 1033-6 


2r 1 35- ±; 30- 32-± 1066 ± 


IndifiTerent. 

Better. 

Good and flne, i.^., thin. 

Thin and fine, but partly 
concealed in a hole. 

Indifferent. 

Bad. 

Bad and broken. 

Much broken. - 

Broken, and not square 
across floor. 

Broken, and not square 
across floor. 

Very bad and broken. 

Bad and broken. 

Bad and broken. 

Very bad, broken, and 
wide. 

Better. 

Very much broken. 

Very broken. 

Good originally, but stinb 
broken at edgea 

Good ; very hard stoii^ bt* ' 
tween this and last Joint. 

Diagoncd good, and in vew 
hard stone, but wila 
many neighboiiriiig 
cracks. 

Diagonal, and do. ds. | 

Sand heap, adventitioiis, I 
mixed with broken stones, | 
blocks up entrance pas> j 
sage beyond and below { 
this point i 
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ENTRANCE PASSAGE, 
Floob or. 

West Side compared with EaU Side. 


Number of 
joint from 
Top, or 
North. 

Joint to 
joint on 
west side. 

Do. OB 
East side. 

Whole distance 
from beginning 
of Passage Floor 
on West side. 

Do. on 

East side. 

Error of 
Rectanga- 
larity. 

P 

00 

0*0 




1 

541 

54*6 

54*1 

64*6 


2 

48 0 

47-6 

102*1 


+ 0*1 

3 

68*9 

58*0 


160*2 

— 0*8 

4 

65*4 

55*0 

216*4 

215*2 

— 1*2 

5 

65*7 

68*4 

282*1 


+ 1-5 

6 


58 0 

341 3 

3425 

+ 1-2 

7 

66*2 

66*2 



+ 1-2 

8 

52*4 

51*8 

459'9 


+ 0-6 

9 

62*5 

69*2 

522*4 

5197 

~ 2*7 


53*1 

53 ^ 

575-5 


■— 2*8 

11 

36 1 

38*8 

6116 

1 611*5 



395 

404 

651*1 

661*9 


}3 

51*4 

50*9 

702-5 

! 702*8 

+ 0*3 

14 

51 6 

52*8 

754*1 

i 7656 

+ 1-5 

15 

36*5 

364 



+ 1-4 

IG 

48*5 

48*6 

839*1 

840-6 

+ 15 

17 

40*0 

40*0 

879-1 


+ 1-6 

18 

24*8 

246 


905*2 

+ 1-3 

19 

35*2 

352 

930*1 


+ 1-3 


63*6 

570 


997-4 

— 5*3 

21 

466 

362 



— 16*7 

2 r 

ii± 

32 * ± 

■ImSS 


- 4 -± 

2 r 

49 ± 

... 

1119 *:t 




NOTES ON FLOOR OF ENTRANCE PASSAGE, TO 
ACCOMPANY THE MEASURES. 

This floor is all iii a liir.ostone, close, compact, 
more or less hard in places, abrading a fine white 
dust, which rises in smoke-like clouds under the 
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feet from holes where it has accumulated. In parts 
not exposed to friction, this limestone has a ten- 
dency to decay into or acquire a rough, coarse 
surface, something like what granite might present, 
if coated over with thin, yellowish, lime-wash ; but 
where under friction, as from the feet of countless 
travellem, it has approached a smooth, glossy, and 
marble-like appearance. There has been a slight 
wearing down of the floor over its whole breadth, 
as evident by its present level compared with the 
side joints. 

To assist men, apparently, to ascend and descend 
on the originally smooth, sloping surface, occasional 
shallow, transverse holes or notches have been rudely 
cut in the floor at moderate distances apart. But 
much more rudely still, has the operation been per- 
formed towards the middle and lower end (of the 
here measured portion) of the passage, where the 
floor-stone is not so hard as near the l)eginning. 
For in such part.s, these transverse holes, usually 
about two-thirds the breadth of the passage, have 
been lengthened out, preserving their breadth, until 
they meet and join each other longitudinally ; and 
have then l)een deepened so as almost to form a sort 
of ditch, running along or tlirough the central line 
of the passage floor ; very rough and broken, but 
yet enabling the ascent and descent to be made with 
only little stooping. These floor-holes have attained 
the following verticyil depths at the given distances 
from the North beginning of floor, viz. 




JmJk of floor, wm, m roof (rtftcm birm) of Iitlram 

OfiRiAT PYRAMID 

‘ optJUi cd ow flmJ of h' fkor, or Imtmdi sht/. 




9HIH| 


innK'i’ 

IIB 



Sfidi ofEriM Inckts forSm (udMiMa from krtk^nioPFbor. 


A, A, A, A, tki Eamtd dd. * A M-wall afpompr. 

B, B, S, Im offLior, of pnssuf , lE,i El. M ofpampi, rpadd (mi 

C, C, (j, Eosi W(jM . 

H, Hidf of aimtiiiom dustd ruMid Irou^U m b ' 

I, (itlipA JlMmoom hok dm. it hk inio ofEntrmapumiff and M ,s, ^ w tiwUm a wmts 

of amp niud Ik forimUu Ihk i mb (k Emof. 


W ’i V,' F'ur.f i.iOi’ l''ii,is' 
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At ftnd about distance, 200, depth of holes <« 4 more or less. 


)> 

300, 


= 8 

II 

• ( 

400, 

It 

= 10 

II 

»» 

460, 

It 

= 14 

II 

*» 

600, 

It 

= 16 

II 

>* 

700, 

It 

= 18 

It 

It 

800, 

II 

= 31 

II 

It 

1000, 

II 

0 

It 


At the distance of about 1000 inches, the holes 
in the floor cease ; and apparently because there, a 
very much harder stone is employed ; so hard as to 
have defied both men and nature to injure it, and 
to have left for a short space the original floor 
surface almost unabraded and uninjured. Below, 
or beyond about 1100 inches of distance, the further 
floor is encumbered, and the whole passage down to 
the subterranean room of the Pyramid is stopped 
up by heaps of stones and sand, adventitiously or 
mischievously introduced by the Arabs in the course 
of the last few years ; and effectively limiting now 
the amount of ‘ entrance passage’ that can be care- 
fully examined. 

Only on the third occjision of racasuring, di'l I 
perceive, that the piece of uninjured flooring, extend- 
ing from 940' to 106o' of distance, is crossed by two 
joints. Kather obscured they are by neighbouring 
and parallel crackii gs, but true masonry joints 
nevertheless ; very fine and thin, and placed notably 
diagonal to the axis of the passage. This position 
is such an anomaly to the other joints of the floor, 
and has been so very carefully and exactly per- 
formed, — made so close as I'ot to catch a careless 



16 


ENTRANCE PASSAGE. 


[sect. 1. 


eye, and yet so certainly as not to escape a scruti- 
nizing one, — and constructed in such excessively 
hard stone, that, whatever was intended, it has lasted 
to the present time untouched, and uninjured, — that 
something must have been purposed to have been 
marked thereby. What could it be ? By referring 
to the plan of the passage, Plate ii. page 16, it will 
be seen that the lower butt-end of the granite port- 
cullis leading to the upper parts of the Pyramid is 
just abote the place ; or rather the hole belonging 
to said lower butt-end of it, is ; viz., that hole in the 
ceiling, out of which the so-called * triangular’ stone 
had dropped when Khaliph A1 Mamoon was forcing 
his way into the Pyramid, — and disclosed to him, 
what Herodotus had never suspected, that th6re was 
an upper system of chambers and passages in this 
Pyramid, besides its subterranean ones. 

The long and large holes in the entrance passage 
ttoor, though passed over by many dcscribers, are 
thought by Perring and others, — to have been 
effected at a very early day, in order to let men get 
under the blocks of stone — with which they suppose 
the passage to have been filled up to its mouth by 
the original builders, — and so by getting under 
them, to be able to break them up and then drag 
them out piecemeal 
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ENTRANCE PASSAGE, 
Iroov of. 

West Side. 



Firat 
measure, 
joint to 
joint 



Whole dis^ 
tance from 



No. of 
joint. 

Socond 

ineanure, 

do. 

Mean. 

beginning of 
floor, produced 
up to nx>f- 
lovel — 

Character of joint, etc., 
January 30, 186S. 





continued. 








C Front surface of first roof 

0 

00 

0*0 

0*0 

1622 

< stone is rather wavy and 
( uncertain to measure. 

1 

33*2 

38*2 

38 2 

200-4 

Indifferently good. 





• 


'Roof atones have a 

2 

40*7 

40*8 

40*8 

241*2 

Do. 

dusty, pulverulent 






■< 

surface, and are 0 *3 

3 

42 7 

42*8 

42*8 

284*0 

Btul. 

higher than joint 
, of top of wallk 

4 

605 

604 

064 

350*4 

Bad. 

5 

30*6 

30-8 

30*7 

381*1 

Bad. 


e 

39 0 

39*2 

391 

420*2 

Good. 


i ^ 

8f>'3 

35 3 

35 3 

4555 

Indifferent. 






(Bad, 

stone showing a 

8 

35 4 * 

35 4 ’ 

354 

490 9 

< honey • comb surface- 


! 




1 ( rou 

_,hne8s. 

9 

! 61-8 

62*0 

61*9 

552*8 

Indifferent. 

10 

! 36-6 

36 6 

36 6 

689*4 

F.iir. 


11 

36-6 

36*5 

36*6 

626*0 

Much broken ou under side. 

12 1 

36-7 

37 0 

308 

662*8 ' 

Bad. 


13 

66 4 

55 4 

55*4 

718*2 

1 Indifferent, stoucs rough - 
} surfaced. 

14 

654 

55*3 

65 4 

i 773*6 

Fair and do. 

15 

54*6 

54-7 

64*(; 

! 828*2 

Brcken at under side. 

16 

55-6 

55*6 

55*6 

! 883-8 



17 

343 

34-3 

34 J 

j 918 1 








/ Visiblt onlv in a hole in roof, in 

18 

590 

69*1 

59*0 

97 ,-*1 

J continuaticii of poitcullia 

1 blocks of ilrpt .iscondiug pas- 




i 

i 

V sage. 






1 

f 5" 

f cracR. 
i jGlll 

preceding is a parallel 

19 

46-7 

40*6 

46*0 

1023*7 i 

I 

This, the nineteenth 
produced upwards, hit.-^ 

20 





» i ,m er end of granite portcullis. 

40*3 

40*0 

402 

iv)63 9 

Indifferont and broken. 

21 

48 0 

480 

1 

48*0 

11119 

1 A* beginning »f Al Mamoon’s 
\ hole ou west side of passage. 
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ENTRANCE PASSAGE, 
Roof of. 

Ea^ Side. 






Whole dis- 



First 



tance from 


No. of 
joint. 

measure 
from 
joint to 

Second 

measure 

do. 

Mean. 

beginning of 
floor, produced 
upwards to 

Clwracter of joint, etc., 
January 30, 1865. 


joint. 



roof-level — 
continued. 



00 

00 

00 

162*3 

( Wavy and uneven cut off 


) to roof stone. 

1 

38*6 

38*8 

387 

20 10 

Indifferent. 

2 

40-9 

409 

40*9 

241 9 

Bad and broken. 


433 

43-3 

43-3 

285-2 

Indifferent. 

4 

66-2 

65*8 

660 

351 *2 

Ba^l and wide. 






( Bad and wide ; powdery, 

5 

303 

30-5 

30-4 

‘ 381*6 

< passing into a rough 
( eaten- in surface. 

6 

39*3 

39-6 

39-4 

421*0 

Close. 

7 

35-4 

333 

35 4 

456*4 

Indifferent. 

8 

3.*)-6 

356 

35*6 

492*0 

Bail. 

9 

61-8 

61-9 

61-8 

553*8 

Ba<l ; stone very rough. 

10 

! 36*6 

3G 4 

36 5 

590*3 

Go(vl and close. 

11 

37-8 

37 8 

37*8 

628*1 

Indifferent. 

12 

367 

367 

367 

664 8 

1 Bail. 

13 

55*4 

55-3 

35-4 

7202 

Wide. 

14 

53 1 

53 0 

53*0 

773 2 

( Stone very rough and 
( broken. 

15 

54-4 

54-6 

54 5 

8277 

Much broken at lower edge. 

16 

68*5 

1 58 6 

58*6 

886 3 


17 

35-5 

! 35-4 

35*4 

) 

9217 

fSituated np In a hole, which is 

18 

19 

600 

46 0 

60-3 

46'4 j 

60*2 I 

46 '2 j 

981*9 

1 

10281 1 

J in oontlnantlon of portiMilIls 
j biockii of first asconding pns- 
C sages, and in their inclineii line 

r At 6 5 before this, a parallel ' 
1 crack. This joint pnHlnciMl in 

V its own plane upwards, hits 

1 end of granite {Mirtcullis, three 



1 


r 

i 






inches above its bottom. 






nieyond this point the celling Is 

20 

5 

1 

1 

38*8 j 

386 

1066*7 

J much broken In contiiniatiim ; 
1 of Al Mamoon*« forced hole ; 
V from the west 
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ENTRANC’E PASSAGE, 

Roof of. 

Edit and West Sides compared together. 


Numljcr of 
joint from 
Top, or 
Nortii End, 

Joint to 
joint on 
We«t side. 

Do. on 
Ka8t side. 

Wliole distant'e 
front beginning 
of Fhor, ]>ro- 
dneed upward.s 
to roof level, 
eontinuetl on 
West .side. 

T 

Do. do. on 
East side. 

Error of 
rectangu- 
larity. 

0 

00 

0-0 

162-2 

162*3 

+ 

0*1 

1 

38-2 

38*7 

200*4 

201*0 

+ 

0*6 

2 

40-8 

40*9 

241-2 

241*9 

+ 

0*7 

W 

42-8 

43*3 

284*0 

285*2 

+ 

1*2 

4 

66*4 

66*0 

350*4 

351*2 

+ 

0*8 

5 

30*7 

30*4 

381*1 

381*6 

+ 

0*5 

6 

391 

394 

420*2 

421*0 

■f 

0*8 

7 

35 3 

354 

455*5 

456*4 

-f 

0*9 

8 

35-4 

35*6 

490*9 ! 

492*0 

-+- 

1*1 

9 

61-9 ' 

61*8 

552*8 ' 

563*8 

+ 

1*0 

10 

! 36*6 

36*5 

589*4 

590*3 

J- 

0*9 

11 

! 366 1 

37*8 

626*0 

1 628*1 

4 - 

2*1 

12 

1 36*8 i 

36*7 

662*8 

664*8 

■f 

2*0 

13 j 

1 55*4 

55*4 

718*2 

720*2 

+ 

2*0 

14 

! 55-4 I 

53*0 

773*6 

773*2 


0*4 

15 1 

54 6 

54*5 

828*2 

827*7 

— 

0 5 

16 1 

55 6 

58*6 

883*8 

886*3 

+ 

2*5 

17 

34-3 

35*4 

918*1 

921*7 

-f 

3*6 

18 j 

59 0 

60*2 

977 1 

9 S 1 *9 

+ 

4*8 

19 1 

466 

46 2 

1023*7 

1028*1 

+ 

4*4 

20 

40*2 

38*6 

1063*9 

1066*7 

4* 

1 

2*8 

21 

480 


i lUl -9 

! 




NOTES ON THE GENERAL < HARaCTER OF ROOF OF 
ENTRANCE PASSAGE IN GREAT PYRAMID. 

These blocks of atone (h) not setim of so hard and 
dense a quality as tho.sc of tl.o side walls; and 
these again arc inferior in the floor stones ; which 
floor, therefore, seems to ha’ *; been meant to stand 
work. The roof stones near upper end of passage 
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have a pulverulent surface, as from dry oxidation ; 
lower down the passage they show the same rough 
decayed surface as the wall stones. Water some- 
times runs dowR both the roof and side walls, as 
shown by dark stains. 

The roof is first notably broken in upon, or 
broken out of, at, about, and in continuation of, 
the butt-eud of granite portcullis of first ascending 
passage ; and next it is l)roken in upon, and even 
more extensively and irregularly, lower down, partly 
opposite to, but more in continuation of, Klialiph 
A1 Mamoon’s hole in the west. 

The parts broken out of the roof, under the port- 
cullis, are rather more than would siijiply thc now 
missing ‘ triangular’ stone, — which, according to Sir 
Gardner Wilkinson and others, once completed the 
roof at that spot, and kept the |>ortcullis out of 
sight ; but they quite include tlic reasonableness of 
its once having existed. 

The greater distances of nearly all the roof joints 
east, over we.st, us measured from cfunmcnccment of 
basal sheet at its upper or north end, is probably 
due to the north escarpment (;f said basal sheet, iu 
its ]trescnt broken state, being rather difficult to 
trace ; in fact, rather to error in point where 
mea.surc.s were begun, than to all the roof joints 
being out of cross-level : the differences among 
them will, however, still serve to indicate the de- 
gree of closeness and accuracy aimed at, or attained, 
by the builders in that particular element. 
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ENTRANCE PASSAGE, 

Walls of. 

West Wall, Lower ends of Joints. 




Totivl lUniaucc 



V 

lV«iiu outwiilts 

f/f ItiLM'JIlCIlt. 

Cliariicter of Joint, etc. 

Whiile co\i|N<*. 

Whole Course. 

Whole courwe. 

ri.,«r 

I.iiw.-r 



I’l'pcr <y)urse. 


e«/ui»c. 


conn*'. 


cfiunse. 

()•(> 


123-4 

110*0 

fT li i H first 
; npInTjoiiit 
! .s«.» fine as 
; to have es- 


12-6 

SS-O ! 


100*0 

152 0 

capt'il oli- 
. srrvatioii 
! on the two 

I tirst inen- 
i.. sureiiienls. 

Good. 


550 

224*0 

1 

207 *6 1 

Good. 

Good. 


82*2 

2S9-8 

59*0 

349*4 

42*3 

391 *7 

35*4 

427*1 

55*0 

4^S2*' 

45 0 

527*1 

35 0 

5»i2*l 

770 

039*1 

42*2 

081*3 

59*1 

740 4 

20 5 

7t^ * 9 

34*0 

801 5 

405 

842*0 

•29*1 

871 1 

^;0'4 

931*5 

rd*0 

v*81*l 

20*8 

' 1010*9 

41*4 

1052 3 


li07*f 

rc ± 

n77*± 


Veilical ajiprox’- j 
iiiately. | 

Do. I 

iJood, ; 

Bail. i 

Iiulitrerent, 

(rood. ' 

Bad. i 

Bail 
Bad. 

Bud. 

Bad or indifferent. ^ 
Bad. I 

Indifferent j 

Good. 

Good. 

^ liood, when pro- 
i duced iipwanis | 

; hits centre of 
I I« ’.ver end of 
j ijranite po^lcul- 
t lis. 

GoihI. 

Toiiohed on by 
KhnliphAl M v 
ino(>n’s hole. 
iJnd of A I Ma- 
moon’s hole. 
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ENTRANCE PASSAGE, 

Walls of. 

JFesf Wall, Upper ends of Joints. 


e 

tl 

First measure, 

Second 

Mean, 

Total distance 
from outside 


joint to joint. 

niea.sure. 
joint to joint. 

joint to joint. 

of Lasement, 
North end. 








Character of Joint, etc 


Wiiole course. 

Whole course. 

Whole course. 

Whole course. 

January SI, 18d&. 

to 








c g, 

I 



j 





U F«per 1 Lower 

Upper 

Lower 

Upper} Ijower 

Upper 

Lower 


5?5 

course, course. 

course. 

course. 

course.j ctjurse. 

course 

eourse. 


0 

0*0 I 0 0 

0 0 

0*0 

j 

0-0 i 0 0 

122-4 

110*0 


1 

42*8 : 42-6 

42 7 

42 7 

42*8 420 

1G5-2 

152*6 


2 

58*2 : 55-3 

58-3 

54*9 

58-2 1 65*1 

223*4 

2077 


3 

50*4 

r,o -2 

50*2 

27 

3 6 

( Vertical joint 
( approximateij . 

4 

65-7 

Go 

*2 

65*4 

3390 

Vertical do. 

5 

527 

52 

*7 

527 

.3917 


6 

35 3 

.33-3 

.36 -.3 

427 0 


7 

55*1 

55 2 

55*2 

482*2 


8 

45*3 

46-2 

45*2 

527*4 


9 

35 0 

35 0 

3.5*0 

.562*4 


10 

77 0 

77-1 

77 0 

639*4 


11 

41*0 

41*8 

41*8 

681*2 


12 , 

69-4 

.59 -4 

59*4 j 

740-6 


13 f 

26’5 

26-3 

26*4 

7670 


14 1 

34-8 

34-8 

34*8 

801-8 


15 . 

40-2 

40 

'5 

40*4 

842*2 


16 1 

29*3 

29-4 1 

29-4 

87 

1-6 


17 1 

597 ? 

60*3 j 

00*2 

931*8 

In a fracture. 

18 

49*5 

19*4 i 

49*4 

981*2 


! 



1 

i 



I This joint pro 

19 i 

i 

30 j 

... 

1 

30-.3 j 

i 

1011*5 

1 duced in it« 

^ own line hits , 

10 

i 


i 

! 




f portcullis end. j 
(Fast, or to; 

40*8 

, , 

. . 

40 -S 

1052*3 

4^ 

0 

.£3 

1 

L 







( cullis butt eno. 
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ENTRANCE PASSAGE, 

Walls of. 

West Wall, Zotm* and l/pper ends of Joints compared together. 


1 




1 

Low'er end : 

' 

U pper end : 


1 

! s 

Lower end : 

Upper end ; 

total distance 

total distance 

cjorrecuon 


joint to joint. 

joint to joint. 

from l.»eginniiiK 

from beginning 

required to 

a ^ 





of floor, North. 

of floor 

North. 












T’l 




1 







Whole course. 

Whole course, j 

W’holc course. 

Whole course. 

W'hole course. 











O Cl. 


, 

I 








c-S 

Upper 

Ijower 

U pper 

Lower 

Upper ; I^ower 

Upper 

Lower 

Upper 

Lower 

y. 

course. 

< ourse. 

course. 

CM) ur.se. 

course. ! course. 

1 

c':ourse. 

course. 

course. 

course. 

0 

0*0 

00 

0 0 

00 

j 

123-41 1110 

122-4 

110-0 



1 

42 6 

42‘6 

42*8 

42 6 

106*0 ! 152-6 

165-2 

152-6 

+ 0-8 

6-0 

2 

68*0 

55 0 

58 2 

_ 

r.5i 

224-0 207 6 

223-4 

207-7 

+ 0-6 

—0-1 

3 

8*2 -J 

50*2 

289-8 

2736 

+ 16-2 

4 

596 

55-4 

349-4 

339-0 

+ 10-4 

5 

42 3 

52-7 

391-7 

391 7 


0-0 

6 

354 

35 3 

427-1 

427-0 

+ 

0-1 

7 

5o0 

55 2 

482-1 

482-2 

— 

0-1 

8 1 

450 

45-2 

527-) 

527-4 

— 

0-3 

9 

35*0 

350 

^i62i 

562-4 


0*3 

10 

770 

77 

•0 

639-1 

639-4 

— 

0-3 

11 

4i-s 

41-8 

681-3 

081-2 


0-1 

12 

69-1 

594 

740-4 

740 6 

— 

0-2 

13 

26-5 

26-4 

766 *9 

767 0 

— 

0-1 

14 

34*6 

.S4-8 

801 5 

801-8 

— 

0 3 

15 

405 

40-4 

S42 0 

842-2 

— 

0-2 

16 

291 

29 -4 

871 1 

871 6 

— 

05 

17 

60-4 

60*2 

931-5 

931-8 

— 

0-3 

18 

49*6 

49*4 

981*1 

981 *2 

— 

0*1 

19 

29-8 

30*3 

:oio*9 

1011-5 

— 

06 

20 

41-4 

40*8 

1052*3 

196C-3 


00 

21 

65- 



1 107*3 





21' 

70-± 

1 

... 


1 1177-1 

! , 

... 

... 


... 
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ENTRANCE PASSAGE,- Walls op. 
East Wall, Lower ends of Joints. 


Total distance 



from outside 
of basement, 

January 30, 1805. 

North en<l. 


J 

Whole course. 

Whole course. 

Upper 

Lower 

Upper 

Lower course. 

course. 

course. 

course. 

124-8 

110-2 

i Fine 

^Exquisitely 
flue ; more re- 
markably still 

208-0 

150-4 

< and 

^ the longitudi- 



t thi n 

iml joint be-, 

1 tween the two* 




courses. 


219-2 


Exquisitely fine. 


j True, bat injured ; \’cr- 
( tical approximately, 
f Bad and open ; verti- 
( cal approximately. 

f Bad and open ; wnll- 
811 rface ia rather glazy 
S over an uneven gialn, 

I and l8 not of so hard 
a stone as the floor. 

Close. 

Bad and open. 

( Close ; wall-stone more 
( injured and decayed. 

( Close at top, open at 
( bottom. 

f Mo4lcrateIy close ; 

•( stone surface very 
rough ami decayed. 

( Open ; two big cracks 
iMitween this and last 
Joint. 

( Closer at top than 
I iKittoin. 

Imlifferent. 

j Indifferent ; wall 
( stone.s very rough. 

{ Close ; from last joint i 
to this one and the next ' 
two or three, there are 1 
extensive chips or i 
fVactares In the upper | 
part of the wall stone. 
Close. 

Indifferent. 

{ Indifferent ; stone 
much chipned botli 
bidow and above. 
Exceedingly broken, 
rciose, but exceedingly 
broken and opposite 
J to A1 Mamoon*8 hole 
; f>n West side, < e., past 
I Its beginning by about 
V- 28 inches. 
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ENTRANCE PASSAGE. 
Walls of. 

EoAt Wall, IJ'p'per ends of joints. 



First measure, 

Second measure, 

Mean, 

Total distance 


a 

joint to joint. 

joint to joint. 

joint to joint. 

from beginning 
of iloor, North. 












WJiole course. 

Wliole course. 

Wliole course. 

Whole course. 

February Ist, 1865. 







i 




o § 

Upper 

lx>wer 

Upper 

Ijowcr 

Upi^cr 

Lower ! 

Upper 

Lower 



course. 

course. 

course. 

course. 

course. 

cour.se. ; 

course. 

course. 








1 



f Front, or North 

0 

00 

00 

00 

00 

00 

00 

124*8 

110*2 1 

1 

surface of the 
upper of these 
two courses, be- 
gins 15 to 20 

1 

82'9 

400 

82*8 

400 

82-8 

400 

207-6 

150*2 L 

inches behind or 
to south of lower 



68 8 


68-9 


68*8 



one ; but neither 
have good and 
regular fronts, 

2 

... 

... 


... 

219 0 

being greatly 
broken and in- 
^ juretL 

f Bad joint and 












i 

1 

3 

70-7 

70G 

70-6 

278*2 

) difficult read* 









1 

1 ing. 

4 

666 

06-6 

G6'6 

344*8 

Do. do. 

5 

42-7 

42 6 

42G 

387-4 


G 

64-8 

54-8 

54-8 

442*2 


7 

58-8 

58-7 

58-8 

501*0 


8 

36 6 

364 

36*5 

5.37-5 


9 

C7-6 

67*5 

67*6 

605*1 


10 

53 8 

537 

53-8 

658*9 


11 

58 0 

56 0 

58 0 

7 

16*9 


12 

44-2 

44 2 

4^1-2 

76M 


13 

001 

601 

GO 1 

821*2 


14 

32*8 

.T2-9 

32-8 

854*0 


15 

G2-8 

G2-8 

62 8 

916*8 

Close joint. 

IG 

40-5 

40G 

406 

957 4 










'This joint pro- 

17 









duced upwanis 
hits top, or nortli 

42-5 

42-5 

42*6 

999*9 

side of lower 








t 


1 butt -end of 

18 







1 


gmnile portcnl- 
1 Its. 

39*3 

39-1 

30-2 

1039 1 











TG rievously 










broken, and 

19 

i 43-3 

43-7 

436 

1082*’: 

lower part 










1 ending in 
sand. 

20 

- 


•• 

.... 

•• 

.... 

• 

.... 
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ENTRANCE PASSAGE, 

Walls of. 

Eatt wall, Lmer and Upper ends of joints compared. 


o 

I'd 

Lo-Ufer ends, 
joint to joint. 

Upper ends, 
joint to joint. 

Lower ends, 
total distance 
from beginning 
of floor. North. 

Upper ends, 
total distance 
from beginning 
of floor, North. 

Correction 
required to 
upjper ends. 

is 5 

Whole course. 

Whole course. 

Wliole course. 

Whole course. 

Whole course. 











o 










d 

Upper 

Lower 

Ui»per 

L<jwer 

Upper 

Lower 

Upper Lower 

Upper 

lAOwer 

% 

course. 

course. 

course. 

course 

course. 

coui-se. 

course. : course. 

1 

course. 

course. 

0 

00 

0-0 

00 

00 

124-8 

110-2 

124-8 110-2 



1 

832 

402 

82-8 

40*0 

2080 

1504 

2076 150-2 

+ 6-4 

+ 0 2 

2 


68-8 


08-8 


219-2 

... 2190 

... 

-1 0 2 

3 

70-8 

70-6 

2900 

278-2 

+ 118 

4 

63-9 1 

666 

.353-9 

3448 

-f- 

9 1 

5 

334 i 

42-6 

38 

7*3 

387*4 

— 

0-1 

6 

649 ' 

54-8 i 

442 2 

4422 


0*0 

7 

58-8 i 

58-8 1 

501 0 

501*0 


0*0. 

8 

36 1 

36-5 

537 1 

i 537 5 


04 

9 

680 

67*6 

605 1 

605*1 


00 

10 

53-8 

58 '8 1 

658-9 

658 9 


00 

11 

58*2 

5b 0 

7171 

7169 

+ 

0*2 

12 

14 '2 

‘14-2 

761-3 

761*1 

+ 

0*2 

13 

600 

601 

82 

13 

821 2 


0 1 

14 

3?-9 

32 

•8 

8542 

854*0 

+ 

0*^4 

15 

62*8 

62-8 j 

917*0 

916*8 

+ 

0^ 

16 

40-8 

40-6 ! 

957 8 

957*4 

+ 

0-4 

17 

426 

42-5 i 

1000*4 

999-9 

+ 

6-5 

18 

391 

39-2 1 

1039-5 

1039*1 

+ 

0*4 

19 

44 0 

43(5 1 

1083-5 

1082*7 

+ 

0*8 

20 

570 


1 

1140-5 




21 




l__i 

... 



... 

... 


NOTES ON THE CHARACTER OF THE STONE SURFACE 
OF THE WEST AND EAST WALLS. 

These walls of tho entrance passage begin at 
the north or upper end in two courses to form its 
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height ; but after 100 inches or more of distance 
southward, they are formed of larger blocks of the 
full height of the passage, and therefore in a single 
course only. All the joints between these stones 
are transverse or perpendicular to the axis of the 
passage, excepting only the third and fourth joints, 
which approximate to a vertical position. 

A few inehes below, or south of the fourth joint, 
and nearly similarly on cithoi* side of the passage, 
is still to be seen a line about '08 broad and '02 
deep, drawn by a powerful hand, and with a hard 
tool, upon the stones, and in direction of a perpen- 
dicular to the line of the passiige. The line finds 
itself on that particular stone, w'hose lower or 
southern end is perpendicular to the passage, while 
its upper and northern end is approaching to the 
vertical ; and from its (the line’s) position, would 
enable a set-off to be obtained for the unusual 
angle of the northern face more accurately than 
from the farther end of the stone, to which the line 
may be considered parallel, — but it is in fact rather 
truer in I'ectangularity than that, to the passage axis. 
The Pyramid guides liad not noticed these lines on 
either side ; and quite believed, on having them 
pointed out, that th.;y might have been made by 
the original buildeis ; while we ourselves afterwards 
found traces of similar lines on the junction siurfaces 
of fragments of casing .stoiics, and moio notably on 
the south-west socket of tl'c Pyramid excavated and 
exposed to view by Mr. Aiton in April. 
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The joints of the stones near the beginning of the 
passage are fine, thin, and true ahnost past belief ; 
towards the middle of the passage they become 
coarse and wide, say 0‘2 in breadth ; but are closer 
again on approaching the neighbourhood of the port- 
cullis block of the first ascending passage. 

The surface of the walls is nowhere absolutely 
smooth : it shows indications, indeed, of having ]>een 
once worked to a true .plane, and then having, ages 
afterwards, suffered a corroding effect, which has 
partially honeycombed the surface ; and this effect 
is chiefly visible far down inside the passage, where 
mechanical violence is most .slightly felt. dVlicrever, 
on the contrary, the stone has been exposed to fric- 
tion, it seems to harden under it, become smooth 
and marble-like, and resist the corroding and rough 
honeycombing influence seen elsewhere. Wherever, 
too, the stone has been fre.sh chipped or fractured, 
as it has been abundantly near the portcullis, the 
chipped surfaces are smooth, dense, and uniform. 
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ENTRANCE PASSAGE, 

Walls of. 

West Wall Joints, tested for rectangularity by a large Square. 


Tail i)f Htjuaro 
to South. 

i Tail of square 
! to North. 

Mean freed 
from error of 
square. 


I Wliole course. 

Wliolc (tourse. 

Whole 

ctnir.so. 

Notes, January 31, 1865. 

1 1 I 

j Upper Lower Upper ; Lower 
course, course, course. ’ course. 

Upper 

course. 

i- 

Lower 

course. 


! 

'+0 10 + 0-30 — 0-20 —0 09 
' + 0 20 000— 0-2.5 —002 

i 

—005 
—0 02 

i 

+ 010 
—001 

fMcasurcs in first column made 

J with tail of square to south, and ; 
; • going down passage ; those, in 
^ second column, with tail to north. 

•fl4‘± 

■\ 1 1‘> • + 

+ l4-± 

1 . .... . .. 


4 -H- 9*1. 


+ 0 12 
+ 010 


0 00 
— 002 
+ 0(»3 

— 01 i 

— 014 
^ O'lO 

~ 0 05 

— 0 15 

— 0J4 

— 010 

0 00 


— 002 

014) 


'Bad joint ; the rectilineal lino 
drawn and engraved in the stone 
hehiinl this jt»int, or at Hbo*’t 355 
inches or more from beginning 
of basomt^nt sheet (for it was not 
im'a.sured for distance) reads on 
the Rtiuare -f 0 12 by a forward 
tdxservation, and “-0 1 2 by a 
backward ob.ser\’ation, whence 
the mean .shows no erroi of per- 
^ pendicularity. 


0-1 ± --- 0 05 


Saud heap. — - 


Joint open below. 

Joint open at top. 

Bad joint. 

! Passage grows daik about 
and below this point. 

j^Tbvs j >uit produced up- 
) wards hits nearly on 
1 niiMdie of lower butt-end 
I of grauite portcullis. 
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ENTRANCE PASSAGE, 

Walls of. 

East Wall Joints, tested for rectangularity by a large Square. 


h 

■*a e 

Tail of square 
to North. 

1 Tail of square 

1 to South. 

Mean, ft‘ee<l 
from error of 
square. 





! 







j 




O'/; 

Whole course. 

Whole course. 

Whole course. 

NotCvS, January 31, 1865. 




1 










It 

Upper 

Lower 

Upper 

Lower 

Upper 1 Lower 



course. 

course. 

course. 

cour.se. 

course, j course. 


0 






! 

! 

1 

2 

00*0 

—007 

—0*10 

o . 
o . 

.1 

+ ()io 
+ 010 

— 002 +002i |70!4- 

... 0 00, ' 

' ! 

3 

+ 10‘± 

+ 10*± 

+ io-± 

i 

( Bad joint, and measure at top in j 
\ a hole. j 







fBad joint ; lino on stone behind 







1 or south (>f this Joint reads one | 

4 

+ 7*+ 

+ 8-± 

+ 8- + 

way of the square +0*15, and i 







1 the other way — 0’23 ; giving for ‘ 
mean a —0 0 1. j 

5 

— 0*45 

— ous 

— 0-26 


6 

' — 0-25 

000 

— 012 

! 

7 

— 0-2d 

+ 0 07 

— i) 14 


8 

- . 0*30 

— 0 12 

— 0-21 


9 

— 0*25 

+ O'lO 

— 012 


10 

— 017 

f 001 

— 0 08 


11 

— 0*25 

+ 0*03 

— 0 12 

( Knds in a hole at top, and by a i 
( crack leafl.s to a Joint in roof. [ 

12 

— 0*20 

-f 0'05 

— 008 

1 

13 

— 0-22 

•f 0 05 

— 014 

i 

14 

^ 0*25 

+ 0 

■12 

— O-OG 

i 







rBest joint for many preceding 

15 

— 010 1 

+ 005 

1 

— 002 

J ones. Ui>pcr edge of wall is 1 

1 • hipped more than half way j 







k down. I 

16 

— 0*25 

+ oqo i 

i 

— 008 

J (letting rather dark for mca- j 
t suring. 

17 


! 

1 

+ 0 

22 


/Tlds lino produced hits near 

— 0*20 

+ o-oi 

J upper i>art of butt-end of port- 



1 

1 




( cuflia. 

18 

i 

1 

— 0-25 ! 

^ Sand heap ! 

1 .... 

(HiiB line produced hits a little 
.J past, or to the south of butt- 


1 

{ inteiieres. j 

5 

( end of granite itortoul Us. 

i '»! 

.... 

. 1 

! 

.... 

•• 
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NOTES ON THE ABOVE OBSERVATIONS. 

The square employed was made by myself at the 
Pyramid for the occasion, out of some of the well- 
planed flat deal bars contained as packing in the 
100-inch linear box. The height of upright was 
41‘, and length of bar, 50 inches. The base was all 
on one side of the upright, in the L manner ; hence, 
when testing any particular joint, and reversing the 
square upon it, the tail-piece stood on different 
portions of the passage floor on each occassion, which 
might introduce some error from w’ant of perfect 
straightness of floor surface ; the shape, moreover, 
of the pieces of wood forming the base was sueh, as 
to prevent the upright applying quite so close to 
the wall in one way of using it as the other, — when 
the making of the observations accurately, became 
therefore rather more difficult. 

I had hoped, on examining the square when first 
made up in the instrument-tomb, tliat it was true 
at the top of its upright to much less than O'l, but 
by the time it had been carried up to the Pyramid, 
the observations show that it must hav^c increased 
its error to 01 full, cici, nay ; making a difference 
between two sets of readings, vdth tail-piece re- 
versed, of 0*2 0, which is probably a greater error than 
most of the joints themselves are really affected by, 
— always excepting the two qMO^-vertical joints, 
whatever the reason of their bang so made, may 



32 


ENTRANCE PASSAGE. 


[sect. 1. 


have been. The large diflferences between the cor- 
rections for the said two joints, as measured with 
the square and as deduced from the linear measures, 
pages 16 and 19, are believed to be due to the 
measure of the square being taken at the top of its 
upright, or 41 inches from floor, while the linear 
measures were taken at the very top of the wall, or 
4 7 ’3 inches above the same. 

After making due note of those two anomalies, it 
will be perceived that there is a remarkably in- 
creased accuracy in the parallelism of the wall 
joints, as well as in their perpendicularity to the 
axis of the passage, — than what obtains with those of 
either floor, or roof ; where errors, or variations exist 
as often to whole inches, as in the walls they do to 
tenths. This species of accuracy, too, is preserved 
throughout the whole measured length of both walls, 
notwithstanding that there is no effort apparent to 
make the blocks composing the walls either all of 
equal size, or to make them correspond in large and 
small on the two oj^posite sides. 
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ENTRANCE PASSAGE, 

Relative lengths of stones in floor, walls, and roof, beginning 
with the highest or Northernmost — (See Plate ii.) 


Floor, 
West 
aide of. 

West wall. 

Roof. 

East wall. 

Floor, 
East 
side of. 

Bottom of. 

Top of. 

Top of. 

Bottom of. 

Whole course. 

Whole course. 

Whole course. 

Whole course. 

Bottom 

of 

lower 

course. 

Top 

of 

lower 

course. 

Bottom 

of 

upper 

course. 

Top 

of 

upper 

course. 

West 
side of. 

East 
side of. 

’'7 

upper 

course. 

Bottom 

of 

upper 

course. 

Top 

of 

lower 

course. 

Bottom 

of 

lower 

course. 

541 











54*6 

48-0 











47*6 

58-9 

42*6 

42*6 

42*6 

42 8 

38*2 

88*7 

82*8 

83-2 

mSEM 



55*4 

55*0 

56*1 

58*0 

53*2 

40*8 

40*9 



68*8 

68*8 


65-7 

82*2 

50* 

o 

42*8 

43*3 

70*6 


68*4 

59*2 

59*6 

65*4 

66*4 

66*0 

66*6 

63*9 

58*9 

66*2 

42*3 

52*7 


ESO 

42*6 

33*4 

66*2 

52*4 

35*4 

35*3 


39*4 

54*8 



62*5 

55 0 

55*2 

35*3 

35*4 

58*8 

58*8 

69*2 

53*1 

45 0 

45*2 

35*4 

a5*6 

36*5 

36*1 

63*0 

36*1 

?5'0 

35*0 

61*9 

61 8 

67 6 


88*8 

39*5 

77*0 

77*0 


36*5 

u3-8 

53*8 

mSEM 

51*4 

42*2 

41*8 

36*6 

37*8 


58*2 

50*9 

51*6 

59*1 

59*4 

36*8 

86*7 

44-2 

44*2 

52*8 

86*5 

26-6 

20-4 

55*4 

55*4 

60*1 



48*5 

34*6 

34*8 

55*4 

53*0 

32-8 

32*9 

48*6 

40*0 

40*5 

40*4 

54*6 

545 

62*8 

62*8 


24*8 

291 

29*4 

55*6 

586 

40*6 



35*2 

60*4 


34*3 

35 4 

42*v5 

42*6 

35*2 

63*6 

49*6 

49*4 

69*0 

60*2 

39*2 

39*1 

57*0 

46*6 

29*8 

80*3 

46*6 

46*2 

436 

44*0 

J6*2 

21i 

41*4 

40*8 


88*6 


... 

57*0 

S2*i: 

49* J: 

66± 

.... 


480 



... 





70*± 

.... 

• 


... 

... 

... 



... 
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ENTRANCE PASSAGE. 

Relative positions of joints in floor, walls, and roof, as indicated 
by their distance from beginning of basement sheet at its 
North end, — (See Plate ii.) 


noor, 
West 
side of. 

West 'Wall. 

Koof. 

Ka.st wall. 

Floor, 
Fast 
side of. 

Bottom of. 

Wln)le course. 

Tor of. 

Top of. 

Bottom of. 

WTiolc c<iUi-se. 

Whule cfuirse. 

Whole course. 

Bottom I Toil 
of i of 
lower lower 
cour.se. !eour'>e. 

Bottom! Top 
of : (if 
upper ■ upiu r 
‘otir.se l oursc. 

We.st 
side (.if. 

1 

' Ivnst 
side of. 

To]» ! Button! 
of 1 of 
upp*-r upper 
cour.'ie. Course. 

[ 

To]. 

of 

lower 
C( iur.se. 

Bottom 

of 

lower 

(’o\irsc. 


0-0 





1 


... 

0 0 

54-1 





. . i 


... 

.54-6 

1021 

HI M Iloo 

1-23-4 1-221 



121-8 1-24 S 

110-2 

110-2 

102 2 

1610 

152-6 1.V2 6 

1 16.5-2 

162-2 

162-3 

207 '6: 20.S-O 

1.50-2 

1.50-4 

160 2 

216-4 

207-6,2117-7 

221-r 223 4 

200-4 

2ul-0 

1 

2190 

219 2 

‘>1 o 

282-1 

2Si»-8 

273 6 

I'll -a! •/(] ;i 

278 '2 

290-0 

283-6 

341-3 

:'49-4 

339 0 

•J.84 0 

2^5 2 

344-8 

353-9 

342 5 

407-5 ! 

391 -7 

391 -7 

3.1< - 4 

3.51 -2 


3S7-3 

408-7 ' 

459 J 1 

427-1 

427-0 

381 -1 

;m-6 

i 442-2 

44 

2-2 

460-5 

522-4 

48-2-1 

482-2 

420-2 

421 -M 

1 501-0 1 

501 -0 

619-7 

575-6 

527-1 

527-4 

4.55;5 

4.56 -4 

i 537-5 

537-1 

572-7 

611-6 I 

562-1 

562-4 


492-0 

i 605-1 

605-1 

611-5 

651-1 ! 

639-1 

6’39-4 

552*8 

5.53-8 

' 65S-9 

6.‘i8-9 

651 -9 

702-5 i 

681-3 

681 2 

589-4 

590-3 

' 716-9 1 

717-1 

702-8 

754-1 1 

740-4 

7lM 6 

626-0 

6’28-l 

761-1 i 

761 -3 

755 6 

790-6 

76t5 

767 0 

6«>2 -8 

664-8 

821-5 i 

821-3 

792-0 

839-1 

801-5 . 

.vjl-S 

718-2 

720-2 

854-0 1 

854-2 

840-6 

879-1 : 

^2-0 

.•12-2 ! 

773 6 

773-2 

916-8 i 

917-0 

88( 1 '6 

iH):}-9 , 

871-J 

871 -6 : 

82S-2 

827 7 

957-4 J 

i>57-» 

90.5-2 

939-1 

931-5 ; 

931 -3 j 

883 8 

886 -3 

999-9 ! 

llK.K»-4 

94" 4 i 

1002-7 i 

981-1 ! 

9SJ -2 , 

918 1 

921 -7 

1039-1 

1039-5 

997 -i 

1049-3 1 

1010-9 i 

1011.5 i 

977-1 

H81-9 

1082-7 

1083-5 

H.»33-6 1 

1070-d-l 

1052 3 

10.52 3 : 

Im-23-7 i 1028-1 


l't05 

l066-;ij 

1119 -j 

1107-3 ; 

. ... iIOW'9 

1066-7 




... 1 

... ) 

Iir7 3 , 

j 

1 

U;l 9 







... j 
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ENTRANCE PASSAGE. 

Kelativc view of errors of iKupendicularity to axis of passage in 
the joints of floor, walls, and roof ; the measures by the 
square being corrected for the less height of its upright, 
than the walls of the piissage. 



u.^ur. 


0 - 5 
0 1 
0-8 

1- 2 


I Lowt^rj l.own'j l.’iipi.r 

fifiurse, iMUM'Sfv 


0-0 ’ + -f-O l 

-0 1 i 


Ka-st wall 


Ilylil.ua.' i uj. , i 

luca-Mirp. i J I , 


; I 

Whiilo Whole counsc, 1 


Note's. 


j Uj'juM' Lo\vt*r, Uplu-ri Lower' 

V-ouise ;courHe.'C<)ursf.i('otir.st.*. j 


1*5 

1-2 

1 - 2 I 

0-0 I 

27 i 

2- b 
01 
O'.s 

0- 3 

1 - 5 
1-4 
1*6 
1-5 
1*3 
1-3 

~ 53 
-157 
- 4-± 


-p ]0‘2 

■hlul 
0 n 
o- n-j 
- 0-1 

- 0*3 

- <» v* 

- 0 3 
h 0-1 

- 0-2 
- 0-1 

- 0-3 
^ 0-2 

- 0-5 

- 0*3 

- 0-1 
- 0-6 

0*0 


'■ ± 


•MO 

-t- ill 

- 0 10 

+ 0-03 
- 010 

- O K) 

- Oil 

- 0 06 

- 0-17 

- O’lO 

- on 
. 0 07 

- 0-17 

- 0 02 

O-OO 

-- 0*00 


f o7 
1 M-2 
I +0-8 
I +0-5 
i 4-0 -8 
I -t-0-0 
; -Ml 
! + 1 -0 
-f o-!* 
i -f 2 i 
. -fv 0 
! ^ 2-0 
; _ (.-4 

I -f 6 
■ 4-4 8 
-I- 4-4 
4-2-s 


+ 0 


! 


-} 0-2 i 

-I 0-2 : 


4-n-8 
+ 01 
- 0 1 
0 (> 
00 
-- 0-4 
0-0 

0 (1 
0-2 
0 2 
0-1 
0-2 
1 1-2 
■'•4 

1 Co 

iC i 

+ 0-8 


• 0*02! -f 0-02 i 
... I O'OO 


+ 11 •ii 
+ 0 - ± 

- ()-3o 

- 0 14 
~ 0 16 

- 0-24 
0-14 

- O-OO 
•- (ell 

- O f') 
0-16 

~ ifti; 

- 0-02 
- O-OO 
4 - 0 01 


t)f tile two tuothoils by ! 
whicli ihc '' all joints 
have l.a-en tested, that 
>'>' the square is eoiisi- 
dered tlie more aeetimte 
of the two, iMid capaldc 
i>t‘ the more ar-enr.uey ; 
as top and bottom of| 
the joints were eoiii- ' 
j'.'ired at ttio same in- 
stant, and noted to -hi 
of an iiu h ; while with 
the otiior metlu>d the 
readin^js for the top of 
the joints were taken 
one day, and for tb* 
bottom ])erha]is on au- 

0 t h e r d a \ , a n d t h ey w e r e 
oiily re.nl olf at any time 
to lentils of aji ineb ; 
with a eertain aimmiit 
always of risk as to the 
mea.snnng •’ >«l slip]nn{j 

i on the im liiu-il floor, 
wliose angle is greater j 
tleoi I, hat of frieliunal 

1 ( po.se. I 

V*t it was important to j 

exhiliit t he resnlts of I 
thb method against the i 
, ssuare on the inrlls, as i 
J it is the only metJiod j 
; Uint was employeil to 
ti'sl the joints of both j 
. rooi .»iul iloov 
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ENTRANCE PASSAGE, 

Breadth and IleigJu of, measured with Slider 35*, and therefore 
corrected by — *14 to make it show British inches. 


At or 
near 
floor 
joint, 
on 
West 
side. 

Breadth, 

perpendicular to 
axis of passage. 

Mean, or 
breatlth 
near 
middle 
of walls. 

Height, 

perpendicular to 
axis of pa.ssage. 

Near 
bottom 
of ’iVaUs 

Near 
top of 
walls. 

West 
side of 
floor. 

Bast 
aide of 
floor. 

1 






2 

. . . 


. . . 


• • . 

S 




... 


4 

41*61 

41*63 

41*62 

47*24 

47*27 

5 






6 

. .. 





7 

41*51 

41*41 

41**46 

47*23 

47-3(1 


41*59 

41*41 

41*50 

... 


S 


... 

t ... i 

... 


10 

... 

... 

... 1 

... 

... 

il 

41*59 

41*51 

1 1 

41-56 

47*30 

47*32 

12 


! 

' 

j 



13 


1 

! 



14 


' ... i 

1 

i ... 


... 

1.5 

41*59 1 

41*46 

41-52 1 

i 

47*16 

47*18 

17 


1 

1 

... 

... 

18 


... 1 

... 



19 



i 



20 


... 

1 


• . « 

21 

41*46 |i 

(chipped) 

-••J 

47*28 

4714 

L 

Mean of all, 

41-53 j 




Mean 

height. 


47*26 


47*26 


I 47*31 


47*17 


47*21 


47*24 


Notes, February 1, 1865. 


The peculiar little holes of 
the rough decayed sur- 
fftc.o, always avoidctl. 
Passage ha.s a vertical 
height here = 52^68. 


Supposed to bfl Professor 
Greaves’ pl#ce of measure; 
the fifth joint might also 
answer his descrijition of 
being * opposite to a joint 
in the roof,’ but there are 
wall Joints on either side 
there, which would ren- 
der the place inappro- 
priate for his purpose. 


/ Depth from roof, pcn>en- | 
j dicular to axis of passage, | 
■n down to bottom of tlie j 
I broken holes in floor - ! 
\ 55 0, about. 


^ Breadth measured pur 
I posely from hollovr to 
hollow of the surfac*. 
I roughncsse.s on either 
■ wall 41 PI 

r Vcrtiml height of passage 
= 52 3« ; depth fn>rn rrvif. 
as before, to bottom of 
hfiles in floor, from 61 1.<) 
V 71- about this part.. 


Top defined for height by 
plane of aide roof Joint. 




Ekyrnw, minj Som , 

if hrih-ad of Mam fmojt of Gnat Tjnmii, 

sli^hEjj mMd ittj of Imr p<tr($. 




Sadvofkittik In thia. 


Scnlt o^Sriti h hdui 
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ENTRANCE PASSAGE, 

BEommNo of. 

The present beginning of the entrance passage is 
an accident of dilapidation, and mischievous destruc- 
tion ; hence, the roof ends northward at one distance, 
the walls extend a little farther out in the same direc- 
tion, and the floor a good deal farther out still ; the 
latter, moreover, bears evident markings on its 
surface, of the walls, and therefore the passage, 
having once extended along its whole length to its 
extreme upper or northern end. But that upper or 
northern end of the floor, at present, is probably 
short by more than 100' inches of the original 
surface of the Pyramid at that place. 

There is nothing, therefore, of great theoretical 
importance derivable from the measured length of 
tlic whole passage, as at present ; though much may 
be deduced from attention to different parts ; and 
no one with an ability to appreciate good work, 
can look, uninoved with admiration, at the extra- 
ordinarily truthful straight lines, and close fittings 
of the wall joints near and about the present en- 
trance. This feeling, too, increases on examining 
further the proximate means by which permanence 
and solidity were given to that special masonry : for 
instance, though the passage itself is but 41‘5 inches 
wide, — the flooring fonning it, is close upon 400 
inches wide, so that if that broad sheet, composed, 
too, of the hardest and whitest stone in all this part 
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of the building, was cross-levelled only tolerably at 
its own sides, the eiTor on the sides of the passage 
must have been, to linear measure, microscopically 
small. And when the truth of the floor had been 
thus secured, the firmness of the rest of the passage 
was obtained by a manner of building, best repre- 
sented by drawings, as below ; where the front view 
dispenses with the verj" difficult representation of 
the characteristic dip of the passage southward at 
an angle of 26 3° ncjirly ; but the side view, or 
longitudinal section, supplies that deficiency. — (See 
Plate nr.) 

The mea.surements on which the above sketches 
have been founded, are, in achlition to those already 
detailed : — 

Thickness of basement sheet. . = 29 to 30 indies. 

,, roof -atone, . . = 100 

,, stone above roof -stone, . — 00 at outer end. 

Height of triangular hollow under arch-stoTu*3, ~ inches. 

Length of roof sides of .said hollow, . . = 84 ,, 

Height of vortical lino of tht; two lower arch- 

stones, . . . . — 90 ,, 

Depth of hollow iroin reit'T face of arch-.stono.s, — 33 ,, 

Projection of atom.* abov*- roof-stone, horizon- 
tally, Of nearly so, beyond, nr north of, 
face of arched .stones, . 40 „ 

Projection of ruof-stone beyond, or north rd, 
stone above it, . = 39 ,, 

Brea^lth of fhjor-basc, . 398 ,, 

,, roof -stone, . = 147 n 

,, ba«« of triangular hollow, =128 

These measures about the so-called false portal 
are very rough ; and the sketches have been partly 
filled in by reference ti» photographs. One or mon- 
pair of arched stones formerly existed northward of 
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the present set, as testified to by masonry below, 
in the form of abutments ; but there is no visible 
indication that there are any more sets behind the 
present ones, going farther into the Pyramid ; and, 
if there should be such, they go in upon a horizon- 
tal line, and therefore rapidly leave the neighbour- 
hood of the entrance passage, — which descends, as it 
enters, at an angle 26 * 3 °, nearly, below the horizon. 


ENTRANCE PAS.SAGE, 

Shaft of. 

This was not examined farther than the heap of 
sand and .stones fixed in it by tlie Arabs, at about 
1200 inches from the north commencement. 

This obstruction occui-s just below Khaliph A1 
Alamoon’s liule, which is to the west; the forced 
front entrance to said hole being from a point out- 
side the Pyramid, aI)Out 300 (?) inclies below the 
proper entratK o, and 250 (?) inclies west of it ; very 
nearly, therefore, in the vertical central line of north 
face. On windy day.s a certain amount of ventila- 
tion ^oes on, between this forced pa'^sago and the 
entrance passage, the incline of the latter giving it 
a certain amount of chimucj powc., — and their point 
of connexion being, ’' Lore the bulbou.s inner end of 
the forced passage, or the Khalipli’s hole, breaks into 
the western side of c otrance passage. Shortly below 
that point, it is oei eved that the masonry of the 
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entrance passage ceases, all the lower part being 
excavated in the live rock of the hill. 

The lower butt-end of granite portcullis of first 
ascending passage, as it appears in roof of entrance 
passage, is most noteworthy. It is visible now by 
a stone having fallen out of the roof at that part ; 
the ‘ triangular stone’ of Pyramid historians. 

The shape of this stone, judging by the hole it 
has left, was underneath, or in plane of roof, about 100 
inches long, and 41' 5 inches broad, and rectangular ; 
but in side elevation it must have been tri- 
angular, having the northern side about 60 in. long, 
and the southern, . . . . 70 „ 

with the base, as before, about . .100 „ 

The position of said granite portcullis or block, 
with regard to entrance passage, is also important, 
and requires more accurate measures. 

If the position of its butt-end be demanded as 
referred to the floor of entrance passage, by lines 
transverse to tlie axis of that, then — 


On Western side- 

Northtjrn edge of tmtt^end of granite portcullis, 


from beginning of basement sheet, 



9929 

r^outhern edge, do., do.. 



1031 5 


Mean, 


1012-2 

On Eastern side — 




Northern edge, do., do., . 


ss 

9954 

Southern e ’ge, do., do., . 


= 

10333 


Mean, 


10144 


Mean f both, or centre of portcullis's lower 
butt-end, distant by transverse line to axis 
of entrance [lassage, fioni beginning of floor 
of same . « 1013 
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But if the distance on floor at which the axial line 
of the portcullis block, or, which is the same thing, 
of the first ascending passage, if produced, will 
strike, — be demanded, the distance will be very 
much less ; viz. ; - 

For the mean, . . . = 958*0 

And distance at which said axial line strikes axis of 

entrance passage, measured transversely on floor, . = 975*5 

And distance at which roof of entrance x^assage is 

similarly struck, . . = 993*3 

These quantities were obtained for the means, by 
small special calculations of the following measures ; 
but where the roughness of many of the broken 
surfaces prevented accuracy, and where a constant 
difference was found between the measures east and 
measures west. — (Sec Plate iv.) 

The letters refer to the diagram following. 


MEA.SURES CONNECTING PORTCULLIS BLOCK WITH 
ENTRANCE PASSAGE. 





Measures West. 

Measures East. 

a 



= 50*3 

50*2 

b e. 



= 328 

323 

A 



14*1 

14 2 




- 

29-7 

e h. 



^ 300 

295 

f h 



*= 30 0 

29*8 

9 h 



- 29-8 

297 

h k. 



=» 28*7 

289 

i /, 



« 39 v) 

29 S 
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DISTANCES OP CERTAIN POINTS PROM BASEMENT 
BEGINNING. 



Measures West. 

Measures East. 


= 927-3 

928-2 

L\ first method, . 

=- 957-9 

959-4 

second ,, 

= 950-4 

957-7 

/, . . . 

==: 085-0 

987-2 

//, first method, . 

= 9746 

976-4 

A, second ,, 

= 9749 

9762 

r/, . . . 

= 963 0 

964-8 

c, . . . 

= 0926 

993-9 

. 

= 10222 

1023 0 


SIZE OP LOWER END SURFACE OF PORTCULLIS 
BLOCK. 

Breadth from east to west, across upper or north 

edge = :tS-3.5 — 15 = 3820 

Do. do. middle, . . = 38.30 — 1") == 38 1.5 

Do. do. ;i<. ros.i lower or south 

edge, . . = 38 22 — 15 = 38 07 

Mean, .3814 


Height nr lengtii ' ii eastern side, Fel 

iruary 9, 

46 8 

— -20 = 46-0 

,, St 

„ n, 

- 47 1 

— -20 =^ 46 9 

,, we3ti.ni side. 

„ 9, 

= 46 8 

20 -= 46 6 

» » •>1 

n. 

- 47 0 

— -20 -=» 46 8 




dean, 46 72 

Diagonal, east tr-p to wet^!; bottom. 


-- 59 8 


,, we.st top to east bottom, 


59 6 



The longitudinal surfac.es of portcullis extending 
southwards ur'd upward.s from the above butt-end 
surface, — are partly vi.sible on all four sides ; and 
indicate, that the so-cnlled granite portcullis i.s not 
largo sheet of giaiiite sliding transversely to the 
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axis of passage, but is in form like a or stopper, 
rammed in along the axis, from above, and filling 
up all the bore of the passage. 

The breadths and heights of butt-end being 
measured with the scale ‘ Adic 25,’ have been cor- 
rected accordingly. They still show a small excess 
of length over the diagonals, measured with ‘50 A,’ 
but that may be due to my having been misled by 
the rounding of the corners of the granite block. 
All the other and larger linear measures were taken 
with rod ‘100 A,’ considered not to require any 
correction for such purposes as those which are here 
being inquired into. 



FIRST ASCENDING PASSAGE. 
February 13 - 17 , 1865 . 


COMMENCEMENT OF MEASURES FOR LENGTH AT ITS 
PRESENT PRACTICAL LOWER END, OR JUST ABOVE 
THE UPPER END OF GRANITE PORTCULLIS. 

The floor of this j)assage is, if traced underneath 
its walls, much broader than passage itself ; as is most 
easily to be seen on western side, where several feet 
in length, from portcullis upwards, of western wall 
have been broken away to admit of entrance into 
the passage by any one climbing upwards from A1 
Mamoon’s hole : tlie original position of the removed 
wall is, however, stiil to be traced on the floor 
surface, and is conformable to the p;us.sage itself 
above or south, and to the l)readth of the granite 
portcullis below, or north of, that place. (Plate v.) 

The upjx^r, or southern, face of the granite port- 
cullis is very broken and uneven ; it is, in fact, al- 
together a surface of fracture, and not the original 
end of the jiortcullis, which may have extended much 
farther upwards and .southwards ; wliile ci'rtain 
large fragments (.)f granite, occasionally vith parts 
of worked set faces, still to be seen at the bottom of 




Vfil tl. 


PI. 5 




rian on r/oorjy/a/a df lower or Norlh end 
of I*\ . /somdi/ii/ ft I ss a 47 * . 

(r - (grtifit/f pore*'ti//tx 

16 20 io *C SC <C 7C Ro S»C ipo n ' t i r t 

j.__t-4_-i_^-4._.^ — 1. -j-i *_x— f-i-_4— i. ,St\//e 0 / nn/z/t/t /ritVifS 


■ 'V A'^ v 'Yy 

■ / /J' 

, YYYAf"^ 

////yy^ 

'‘///z^ i 




mymyyw'- 


^yy/yy/y/yy///. 


V*rfi4ai lo/tz/f/iidf/Oji/seo/w/i o flipper or SoiiUi-^nd^ 

ff '/scrpdriuf fa^sapi . 

U^okma A’agt . 


Sro/g of firilith ItuAm . 


WH M" 'far; ^n^ , I.i'.V 





45 


SECT. I.] FIRST ASCENDING PASSAGE. 

A1 Mamoon’s hole just underneath, — may have been 
derived from some former breaking up of the south- 
ern end of portcullis. 

The base of the present upper or southern end of 
portcuUis terminates in the uneven manner repre- 
sented in the sketch (Plate v.) ; where the correc- 
tions required to reduce actual surface to a straight 
line A B, drawn at right angles to axis of passage, 
and touching the most prominent part of the port- 
cullis block, are, at the places marked 

1 = 13 inch. 

2 = 00 „ 

3 = IS „ 

4 = 20 ,, 

and 5 — 3 3 ,, 

This line a b will be the reference for linear 
measures at the lower or northern end of first 
ascending p.issagc. 


TERMINATION OF MEASURES FOB LENGTH AT UPPER 
jfciWeon ilERN END OF FIRST ASCENDING PASSAGE. 

At U),per or s'luthern end, first ascending passage 
enters tlie Grand Gallery, I'.c , the second ascending 
passage, — by passing through a I’^ciucal wall which 
makes north end of said Gallciy. Roof and walls 
of first ascending passage terminate flush with said 
north wall of Gallei but the lioor passes in, and 
extends into Gallery to a distance of from twenty to 
twenty-three inches, preserving its steep aset iiding 
angle; so that a vertical section lu-per end of 
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first ascending passage, appears thus, when looking 
east. — (See Plate v.) 

The floor of first ascending passage is, however, 
marked bj a joint in continuation of vertical plane 
forming roof and walls, say at c, which will there- 
fore be made the upper reference line for linear 
measures of the length of this passage. 


SHAFT OF THE FIRST ASCENDING PASSAGE. 

The stone of wliicli the Jloot' of this passage lias 
been composed, is excessively hard, and has acquired, 
under friction of feet, a species of half marble, half- 
flinty sort of polished surface ; on which, a screw- 
driver would not make any visildc lim;, when tried, 
to mark the end of the measuring-rod, — obliging a 
black-lead pencil to lie used for that purpose. There 
are abunuant cross notches cut in the flooi’, to keep 
feet from sli})})ing ; l)ut the joints thcmselve.s arc 
not very good, as a rule ; though occasionally there, 
were some sc excessively clo.se and fine through 
parts of their course, a.s to be (piite invisible on 
either their western or eastern sides, as will be per 
ceived in the columns of measures. 

The icalla and roof oi the passage are composed 
of a very much softer stone, as Professor Greaves 
remarked in his day ; and they are decayed and 
exfoliated a.rt'a.y to a lamentable degree, ehie(I\' 
towards the loner end, so as (piite to give all that 
part of *hc pH.-^sagt- a rounded and cavernous ehanu ' 
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ter, which was not clearly mentioned by Professor 
Greaves, and is serious if it has occurred since his 
visit. ToAvards the upper end of the passage, the 
original surfaces of roof and walls begin to appear 
again ; but a considerable portion of the roof is 
cracked longitudinally along the middle. 

The walls show sometimes vertical, and some- 
times perpendicular-to-passage, joints, and these arc 
now and then confusedly interfered with by parts of 
horizontal courses of masonry. Altogether, there is 
smaller and less perfect masonry employed in the 
first ascending passage tlian in the entrance pas- 
sage ; giving the practical impression of the, fonner 
being a more necessary mean of communicating 
between the entrance pas.sage and Grand Gal- 
lery, and having little or no symbolic importance 
in itself. 

Tlie measures were more troublesome than in 
entrance passage ; for there, dayliglit generally 
served • but heri', in first ascending passage, thei'c is 
not a paiticle of d.'iylight ; candles had to be em- 
ployed, and. a.s tiny will not stand, but slip, and 
slide right away on the steep floor, — small angular 
brackets Avore titteil to the measuring-rod : so that 
when that Avas duly held fast by an . ttendant Arab, 
the candles and their illumination Avere preserved 
about us. 
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FIKST ASCENDING PASSAGE, 

Floor of, on JFest Side ; Measures for Length. 


Numbers 

Measures 
from 
joint to 
joint. 
Feb. 13. 

Whole 

Measurec 

by 

lengths 

of 

rod 100 A. 


of joints from 
line A B 
at lower end. 

distance 
from 
line A B. 

Notes on Characters of Joints, etc. 

Line A b 

00 

0 0 



1 

491 

49*1 


Bad joint. 

2 

42 2 

91*3 

. . . 


3 

38 5 

129 8 


Very bad. 

4 

36 8 

166 6 



5 

37*0 

203*6 


Very bad, passage caveruous. 

6 

53 0 

254*6 

... 

Bad. 

7 

55 0 

3096 

• • • 

Ba<l. 

8 

500 

359*6 

... 

Passage very cavernous. 

9 

41-5 

401*1 


10 

62*0 

463*1 

• « t 


11 

32*8 

495*9 

• . • 


12 

49 4 

5453 


( All the joints in this pas- 

13 

564 

601 7 


< sage very difficult to iden- 
( tify and measure. 

14 

29 3 

631 0 


15 

38*0 

669*0 



16 

.32 8 

! 701*8 


1 

i 

17 

5*2'2 

i 7540 


1 

18 

37*0 

j 7910 


( 

19 

36*5 i 

827*5 

. . • 

E.xtromely close | 

20 

50 0 

S77-5 


Extremely close. | 

21 

30*2 

907*7 


1 

22 

23 

41*5 { 

9492 


Extremely close. 

( No joint jKjrceivable on tins , 




( side ; see east side. 

24 

86 2 

1035*4 



25 

48 3 

1083*7 

... 

Bail. 

2G 

27 

30 8 

1114 5 

i 

i 

j No joint iKjrceivablc on this j 


. . . 

... ) 

1 

( shle ; nor cast side. j 

28 

1190 

1233*5 


fbKKl. i 

29 

57 0 j 
_ _i 

1291 0 

1291-2 1 

( This measure really j 

) on the tcMi side. 

' 1 
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FIRST ASCENDING PASSAGE, 

Floor of, on Fast side ; Measures for Length. 


Numbers 

Measures 

Whole 

1 Mea.sured 
! by 

; lcn;>:ths 
of JOB inch 
rod, .\. 


of joints from 
; line A B 

1 at lower end. 

1 

i 

joint to 
joint. 
Feb. 16. 

distance 
from 
line A B. 

Notes on Characters of Joints, etc. 

j Line a b 

0 0 

0 () 


( On a second examination, a 
f joint was noticed at 5-5. 

1 

45*2 

45-2 


2 

30-4 

81-6 



3 

40-9 

122-5 


Very V>ad joint. 

4 




(No joint perceivable on this 
) side ; see west side. 


74 0 

lOtia 


Bad ; pa.s.sa^e cavernous. 

C 

50 0 

210-5 


Bad. 

i 

53 -.‘I 

200 8 


r».ad. 

8 

40-7 

.340 5 


Bad. 

i) 

500 

300 5 

... 

( Floor uneven and hollow to 
( a degree. 

)0 

02:> 

4<»2 0 

... 


n 

32:; 

404-:; 



I 12 

50-2 

544 5 

1 


; 

i 14 ■ 

! 55-3 1 

j 

500 8 

1 

1 ... 1 

! 

i 

i' No joint prrocivable on this side ; ! 
1 ' soo west side. All these measun ! 




\ mad** by oandlelijit. ns other- : 
1 ( wi.se the passage is i*orfe('tly dark. 


1 ; 

uvr 

• >07 '5 

t ... 


i() 

3;;o 

; 7ou 5 


1 

! n 

5.3 1 

753 t; 


j (4ood. 

1 i 

34-7 : 

J)S-3 

1 ! 


! \i) 

.37 4 ■ 

^".>5-7 

1 i 


: V ; 

40 n 

sri-7 

i ■ i 


1 21 

3) 

OiU) 1 

1 .. i 


j 22 ■■ 

■JO : 

047-4 

, I 

1 

i 

1 *'■* ' 

53 0 ! 

1000-4 , 

i 


1 24 ; 

33 5 

1033-0 



: 25 ' 

48 -8 

1082 7 

* 1 


2() i 

i i 

:i0 7 : 

i 

1 1 13-4 


i .All Mie joints 111 this passage ‘ 
J very difficult to identi^'■ 

' and measure. 

1 27 i 

! 

58-5 ; 

1 1 7 1 *0 


28 

61-3 

12332 



! Line r =» 29 

57-8 

129 i-O . 

1201 4 : 
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[sect. 1. 


FIRST AStJENDlNG PASSAGE, 

Floor of. 

West iind East sides compared. 


Sizes «)f the Wh<*le distances from 
iNurabera of* stones. lint* a b. 

; joints from 

, line A B, 1 


at lower or ! 
Northern 

On West On East 
side of side of 

On West i 
sid.e 

On East 
side. 


floor. 1 

fliMn-. 

• 


iLine a b 

0*0 

00 

OO 

0-0 

I 

49*1 

45*2 

49 1 

45 2 

2 

42*2 

30 4 

91*3 

81*0 

3 

38*5 . 

40*9 

129 8 

122-5 

^ ' 

36*8 


100 0 


i 5 

37 0 

74 0 

203 0 

190*5 

i ^ 

5 10 

50 0 

254*0 

240-5 


.55 0 

53 3 

309 0 

299-8 

8 

.500 

49-7 

359*0 

349 5 

9 

11 5 

50 (1 

i 401 i 

.399 5 

1 10 

02 <1 

0)2 5 

i 403 1 

402 

i 11 

32 8 

32 .3 

; 4959 

494 :5 

! 12 

49 4 

50 2 

; 545 3 

,544 -.5 


50 -4 

55*3 

0(H 7 

599 8 

! 14 

i 29 3 


03 


15 

; 38</ 

07 7 

00.9 (» 

r.07-5 

10 

.32 8 

33 0 

i 701 s 

700-5 

17 

I 52-2 

• 53*1 

754 0 

7.5.3-r, 

18 

1 37 0 

.34 7 

7910 

788-3 

19 

j 30 *5 

37*4 

j 827-5 

825-7 

20 

■ .50*0 

49 0 

j 877-5 

8« 4 ‘7 

21 

; 30*2 

317 

i 907 7 

900 4 

1 22 

i 41*5 

i 41*0 

j 949 2 

947-4 

1 23 


j 53-0 


1000-4 

24 

: 80 2 

; 335 

1035 4 

103.3-9 

1 25 

• 48 3 

1 4.8-8 

i 1083 7 

1082 7 

i 20 

308 

i .30-7 

! 1114*5 

1 1113 4 

1 

27 


; .58 '5 


1 1171-9 

28 

’ 119*0 

‘ 01.3 

123.3 5 

! PAI-I-S 

29 

,'•7*5 

, 57 3 

1291 0 

1 12910 


Krro’r of j 

rectaiiKn- | Notes, 

larit.y. i 
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FIRST ASCJENDING PA,SSA(;£, 

Breadth and Height of. 

Observed with Slider 35, and therefore corrected by — 0-1. 


; At or near joints 
j on floor, 

1 numbered from 
i line A B upwards 
; and southwards 
to line c. 

Breadth. 

IloiKht 1 
perpfndi- * 
eular to , 
a.Ki.s of i 
pas.sage. j 

i 

1 

1 

Line a b 

41 (3 

j 

47-3 i 

Between \ 
line A Band [• 
joint 1 ; 

41-4 

47 5 • 

2 

3 

... 

... 

50- ? • 

4 

55- ? 

55- ? 

5 

flO- ? 

56- ? . 

6 

(>1*? i 

59- ? i 

7 , 

00- ? * 

55’ ? • 

« t 



1 ^ ' 

58- ? i 

56- ? . 

10 



n 

o;') • ? 

55* 

12 

! 


I •> 

14 

1 'A t 



1 1 

1 

1 "7 1 



J / 

IS 1 



Hi ! 

1 



2i ; 


... ! 

22 t 



21 



24 1 




1 i 


20 

27 ... . 47*7 

28 42-2 , M.-'S 

29 421 i 4' /i 


Notes, Febniary 13, and 
February 16, 1865. 


riiese measures are rather of 
the porttMillis block, close- 
fitting into the original pas- 
sage at this point : and show- 
ing what that must have been, 
j By old markings on floor and 
) walls. 

These cxces.sive breadths and j 
heights are caused by the ex- 
. traordinary cavernous exfolia- ! 
' tions of the stone ; which have j 
: enlarged all the lower end and ! 
much of the middle of the pas- i 
. sage, above its original size. 


Hereabouts the original sur- 
iaces roof and walla begin to 
n'appea*' ; and with them the 
trv’ 3 moav” os ; but roughly 
only by reason of cracks, and 
j holo.M. ami wear, 
j Vertical Imight — f»d 0 4:. 

i 

j .All sorfi of larger heights and 
1 bro vdths e possible by mea- i 
I sur!!.;? ill holes in the surfaces ; 
! caused by wear and teai, but i 
these have lieeii care*'u]]y a^'^ided. 



52 


FIRST ASCENDING PASSAGE. [sECT. I. 


PORTCULLIS. 

This is composed of a series of blocks of red 
granite of shape of the passage, viz., 4 ' 7‘3 high 
(transverse to axis of passage), and 41 ‘6 broad, and 
have been pushed down the passage from above ; 
the lowest block being made with a ‘ taper,’ and the 
lowest part of the passage similarly, to prevent the 
blocks going right through and into the entrance 
passage below. This tapered shape is proved by 
comparing tlie above measures for height and 
breadth of the top or south end of the portcullis 
with the similar nu-a.sures for the lower end, .see 
page 42 of entrance passage linear measures, viz. : - - 

Lower butt-end uf portcullis, }u;‘i;;iit (trrvn.svt^rsc to its passage) « 46 7 
do. bixadth, . . . . =38 I 

The length of the portculli.s from lower butt-end 
up to the line a b, marking its u]>])cr or southern 
end on the flour -- 178’8. .See next soctik,... 

TOTAL LENGTH OH FlJt.Sl' ASCEMHNt; I'A.S.SAGE. 

Thi.s may be considere*! as made up tJiu.s, — 


bst, Shaft, or from line .v b to line r, . 

2d, Portcullis ; or from line A n to lower butt-end, = 178 8 
And 3d, From midflU* of lower butt-end to axi.s of > . ^ 

* rr-T 

entrance passage in h (p. 41 and fdate rv.,‘, ) 

•• hIh«> Plate* vt. 133*2 '5 


Of these three 'piautities, tlie second has )iot yet 
b'^eu prove ! ; and it was so very difficult and 
roundaliou! measure, that I do not attach mu' li 
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SECT. I.J FIRST ASCENDING PASSAGE. 

value to the numbera ; but, such a.s they are, they 
were obtained as follows. 

Standing in A1 .Mamoon’s hole, towards its 
western side, you can sec, looking eastward, a part 
of the upper or soutliern end of the ])ortcullis ; and 
also part of the entrance passage vertically under it ; 
but you cannot dro[) a plumb-line from one to the 
other, for there is much projecting masonry between ; 
neither can you sec the wht>le length of portcullis, 
for the lower part th<“reof is buried still in solid 
suiTounding masonry ; and this .state of things is 
.‘^hown in our large Plate vj., in elevation ; and 
partly in ]/lan, in the upper figure of Plate v. 

The dilHeulty of the plumb-line was overcome, by 
making use of two,- one hung upon the ])orteullis 
itself, and llu' otui-r from the end of a stpiare, whose 
bas(', was on llw poiteidlis surface, and whose rect- 
angular arm veas .-u h'lig, horizontally, a.s to carry 
the plum -line cl.>ar of the ob.structing matter 
below. P was tln u tolerably easy to liring the eye 
into the piaiu' of tla* two plumb lines, ami see where 
that, iH.'ii’g produced optic tly, wo dd cut on the ro -f 
line of tiie entrance pa -sage belov\ , or at the ])oint c. 

Now, that point u, was measurable by rod.s from 
the yioint a, or at w i'e'v the roof surface of th ' 
upper passage met the ro-'f of the k wer one ; and 
such length ac. must Le geometrically equal to a f, 
the angles of the passages lx ;i,>g a.ssumed equal and 
opposite. But a B being *^hii.s oblrioeb. and found 
= ISO'S ; Ave must evhle) dy, in or.ier to get the 
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portcullis itself, subtract a a'= 50 '2, or the distance 
of top of loAver butt-end of portcullis from roof of 
entrance passiige ; and \vc must add on thereto at 
the other end, the length bb', = 48 '5, so as to reach 
on roof, a line transversely opposite that other line 
(ab) on the floor, of first ascending passage, which 
formed the origin there for measures of length. 

We have then, finally, for tlie length of the port- 
cullis, or a'b', 180-5 -50-2 + iS'S = 178-8. 

Hence the length of first ascending passage, on 
its Jioor, fi’om back of portcullis to liiH» c (page 46) 
at top or south end of said passage, 

= leai c -f I7S-8 == 1-47IIO, 

but from roof of entrance })assage (sei* page 41), 

= mOl J + I7S 8 + 14 2 == 14S4 2, 

and from axis of entranct? ]'iass:ige (see l)age 41), 

= 12',n 2 + 178 S + 14 2 -f- 2‘t 'J r-. 1,-)141. 

While from axis of entraiu-e passage, as cut liy aar/.s- 
h'ne of upper jias-sage (see page 41 and Plate iv.), 

= I2'.>1'2 + !78 S -f .-120 + 2't S :=• I.V12-4. 

Put, if a.ri.'i of passage l)e tints tidoitted, there 
must be a further ad<litiun at the upper end ; for a 
line prouiieed upwanls from the old line c (there 
on the floor), and perpendicularly to arm of passage, 
— -will fall inwards (jr north of the dotirway there ; 
and by a quantity of about 12 inches, luiiking thus, 
for full axial loHjth of tirst a.scending pa 3 .sage, 
from axis of entrance jiassage, to middle of door- 
.‘. ay at south end of said first ascending pa-ssage, 

» 1291-2 4- 178 8 4- 32-6 4 - 29-8 4 - 12-0 1544-4 inches 



HOEIZONTAL PASSAGE TO QUEEN’S CHAMBER. 


This hoiizontal pa.ssage may be considered to 
begin at tlie north wall of the Grand Gallery ; and, 
trending tlience due south, has its first portion coin- 
cident with, or ludden in, said large Gallery ; it then 
passes under the elevated floor of that Gallery, and, 
continuing on still horizontal (approximately) and 
southward, reaches tlic* room called the Queen’s 
cliambcr, entering it on its floor-level, and at the 
eastern sidi; of its northern wall. I5ut, in order that 
such coincidenee (f floor. s may take place at the 
entrant/.', tie.' floor of the passage experiences a 
notable ilc’irc.ssion of nearly half the whole height 
of ilie pc.b age, at about l-7th of its whole length 
from tilt.' southei'ii :ud. It is also to be noted, that 
the horizt ntal passage onla begins to be a 

pa8.s;ige, lid <.)f about the iicight :,nil breadth of (h-. 
‘ entrance paissaige,’ when it piu-ses under floor of 
Grand Gadlery ; and tb.is phic?' ttccurs also at about 
l-7th of the whole length, but from the north end, 
reference being had to ‘he ine.in of tlic two northern 
ends or cut offs of the Grand Gallery floor. 

Further, it is particularlv noteworthy,, that in 
going from north to south i’* the ho izoiiial passage. 
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[sect. I. 


saline incrustations are observable on walls and 
floor, beginning at about 150 to 200 of distance 
from north end, and increasing in amount farther 
southward ; until at last both roof, walls, and floor 
are covered with a coating of them near an inch 
thick, brown outside, white inside, and of almost 
stony hardness, and they are termed by some 
authors, ‘ sparry excrescences.’ 

These saline incrustations are alluded to else- 
where in this volume, as well as in vols. i. and iii., 
for their chemical nature, mode of formation, and 
probable origin ; here, they are merely mentioned 
as being impediments to ap])lying linear measures 
direct to the original worked surface of the stone. 

For the shape oi this passage, near its commence- 
ment at north end, see Plate x. ; also Plate vi. vol. i. ; 
and for southern end, see Plate viir. For the wliole 
passage, on a very small scale, see Plate rii. vol. i. 
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HORIZONTAL PASSAGE TO QUEEN’S CHAMBER,— WAna or. 
Floor Joints on East side, measured from North to South. 


T.)tal 

length from 
North Wall 
of (Jraiol 
Oallcry. 


0 0 

07 j"hil ftboul 1-0 in front, or to .south of the cut-off of in- 

( * lin<al lloor of lirst asccutling piLSsage. 

07*7 B:i*l Ji'int. 

IIO-'* » from west side; east side being covered by 

* ' '( h.irdencd «iirt. 

1 70 "9 Ihul j'liut. 

0 I I « This is under roof ; r.'of having begun at where i.s the ! 

*■ ‘* ** j > I i'f or t'.ual cut olfof Grand Gallery flo-u-. i 

001 .0 ! .* ***''^^ ••^^’Uthertiinost, but only partial cut- i 

-dl'i. |( itil «»f (irainl Gallery fJuoi. j 

■ , W.'dl i--inls .at and boyoml This part are all close, good, and | 


7 

39 -.‘I 

j 270,3 

in:., ; and horizontal, for they are in two layers’ 

8 

40 0 

1 ,310.") 

j 1 or . ouiNfS- 

9 

44 1 

; 3,')4 0 

Fr nii ..(/••'It --Ov)' to this <nstan-*e, and thence right on Into 


36'7 


i th- ifs vhainber, vv.iD.s juid roitf .’ire all composed Of ! 

10 

391*3 

a 'J I'f luni.-.-»t<uu’. hard, but having i\ species of saline | 




i ' '(•.•I •!>tation on it.s surfut'c, in sheets hard and brownish* 

11 

18-4 

: 409-7 

.•;i tl.“ surfa'-e. 

li! 

29 3 

1 4;:9-o 

; ; 

1,4 

3 1 *5 

; 4ro'5 

j 1 

14 

02 2 

• ‘ I *2 ■ / 

1 

15 

44*2 

')7*’)-9 


10 

43 S 

020 7 

\ t'.u -c {V»Ar joints ar^ nmre cr less wide and bad ; 

17 

42 0 

002 7 

st- ).. s, tAA, arc smail, .and si» narrow an to lanjuirc two, ' 

18 

48 U 

7(0 7 

1 • 'in* tunes three, t.. cross the j'.ass.igc i 

10 

333 

744-0 

1 .M 7*-'» in centre of lloor a eylimlrieal hole, s ') in diameter, , 
.ami ;i 0 deep. 

20 

.39 '7 

783-7 

Hei-.;«l*.)ut.s begins a b.-tter !lo«.>r, in la’g Mo,-ks all across. 

21 

S3S 

sr»7 


22 

SO 4 

9 i7 9 

Ui.-’ :i a hide i . ee» tee nJ lloor. 4 0 di.aineter, and 4 5 decM. 

23 

79.3 

1027-2 


24 1 

1 

08*3 

I09.3r» 

\V .de ioi? * . 

25 

79*0 

; 11745 

( .\f ’I'. J n Ic in mid 11. ‘ <(f floor. e diameter, gini fill* 1 

t uiHidir' 

20 

49 4 

1 1223 9 

.‘’^t'Uie hr. .»/‘n longit. -iiiLajly. 

27 

79 4 

' 1303*3 

) \t T.ls\ o ,, ]. >ie In niid<U.j of floor, H-.s di.ameier, aud ehipi-e.i | 

< about '.res. j 

28 

42*0 

1345 3 

\\ Ml '1 fr .. 1 -VJ 3 l.- g.ns the lower level of passoge floor. • 

29 

.50*0 

139.5-3 

1 Wall ioini - lilt! by the excessive aun unt of hard, brown, : 

( stone like, je» siduit i.iei'Ustatiiui. i 

30 

127 .3 

1522 0 
- 3 2 

; Dii." j.iint Is ■’• ' in.- .^.s ’ tul'H the Queeii’.s elLueber. j 

1 

1 


Notes, February IS, 1805. 



1519 4 
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The above measures for length being the mean 
of two sets, nowhere differing more than 0'3, and 
having been further tested for tlic whole length by 
a third measuring carried on by rod lengths of 100 
inches, may be pretty safely depended on. 

Hence whole length of horizontal juissage, from north 
wall of Grand (Jallery to north wall of Queen's 
chamber, . . . = 1519*4 

One-seventh of the above, . . 217*1 

South length of j>a.ssage with low* level, . . — 216*1 

North length withouL roof, measuring to men ft jAn re- 
al the twu cuts-oir ill Grand (iallery ilof»r. ~ 217*8 

BREADTH AND HEIGHT OF HOIIIZONTAL PASSAGE. 

Tiiese inf‘d.-uiv.s, when lirjtjw 50 iiirlies, were 
taken with the * 35 Slider' scale, and have liad 0*14 
subtraeted from them for its com etion ; but when 
above that width, with the ‘ 50 Slider,' in which 
case the reu'^Iing.'* Jiav.* not l;eeu (^^rreeted. Both 
roof, sides, and floor of this jnissaue wc*re so uui- 
foriedy coated vith more or les.s of the saline 
incrustation, that the measures iirc probably always 
less than the original truth by the thickness of 
such adventitious crust. 
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Place iti 
passage, 

distance 

from 

Hreadth, near the 

Height, vertical, and also 
in this case perpendicular 
to axis of passage. 

Note's, February 20. 

North 
wall of 
Grand 
Gallery. 

Bottom. 

Middle. 

Top. 

East 

side. 

Middle. 

West 

side. 

220- 

40*61 

40*84 

41*16 

46*oS 


46 64 


760* 


40*96 


46*16 


46*16 


1270* 

41*00 


41*16 

46*36 


46*26 


1310* 


4 1 *;i6 


69*0 


68*r> 

1 IniwcT level of 
floor hero ; stones 
; Tiuu'h broken and 
' badly laced 

; over an exua 
' vated liole. 

15 Hr 


4 1 *4(1 


67*3 

, 67*2 

66*5 

; Hoof st».»ne is 
craeked o\ er thc 
ttitruin'e into 

i ; t^ucen's chamber. 


Tii<i oriniual of iiorlliorn jaortion of above 

passiig*' was not impi-obably 47’0 at least ; the 
diflVreiKa' botweeu IT') aiul the numbers above 
bei)i" due tu the saline, inenistatious. But that 
heij^ht is v hat is iiie.isured otf tlu* iloor of the 
pussjioc : jiiul that Hoor, allliouuh the. saline mutter 
were to i(e reiu(>.'ed, is laeiLih t<i a (k^ree, and 
has even been assumed bv Mr. B rrijor to be the 

• ' o 

casual suifaee of the m ’re course <>t core masonry 
of the whole I’yiamid, which is nakedly exj'osed both 
here and in the iloor of the (.^uei u's chamber ; and he 
alludes to the round hoi> s .''p. 7h a.- j'ivot-holes of 
the machines used in iiftmo the stones at the build- 
ing. The [U’esent apparent ll< - >r is tlnu*efore in a in 
a manner an intended feature ; it ,ie\ ^ r worked 
true as a floor ; and even if roa.soiis were to cut it 
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down now to the depth of six inches all along (a 
quantity by which it is in a manner too high, as 
presently to be shown) and polish it, the material 
would not be the finer and more precious Mokattam 
stone, which forms the floor of all the other passages. 
The bringing in, indeed, of layers of that species of 
stone to the thickness seen in some other parts, 
would nearly fill this horizontal passage up to its roof 
or ceiling, in fact, destroy it as a passage ; and yet 
there is every appearance of I’oof, and walls perhaps 
also, being constructed in the fine stone, intended 
to be duraltle and be seen, or mad(' some use of. 

The floor is therefore eniinenlly an anomaly in 
the horizontal passage ; ami if measured at its com- 
mencement, is >hown to be six inches above the 
level of the liiie c, formerly rt'fci red to in measure- 
ments, on the floor of the first ascending passage ; 
•i.e., that part of its ti<. >r wlaeli is in tlu* plane of 
the nox'th wall of the ( Irand Gallery. 



Oonnej:iOfi o/ y loot of l -.r'-.t amf ih*‘ 



SECT. I.] 


HORIZONTAL PASSAGE. 


61 


The measui-ements were not very accurate, on 
account of the broken state of the upper comer of 
the protruding portion of ascending floor ; but, 
slightly assisting the present forms, as shown by the 
dotted lines in the above diagram, the following 
measures were taken 

A c, or inclined length, , . . . = 23'2 

AH. . . = 4*7(?) 

r K, or horizontal length, . . . = 21*5 

j) E, or vertical Iieight of floor of horizontal pa.s8ago 

above c on floor of first asceinling passage, . =a 6*0 

[f this G O he now added to vertical height of 
horizontal passages formerly given, or 4 7*0, we have 
u3*0, or the sanit; as the rertiraJ measured height of 
sout 1) end of first ascending passage ; and both top 
and bottom of horizontal passage will then be on 
the same levels as to]^ and* liottom of the other 
passage, er, whicli is the same thuig, as the north 
doorway of < Jrand fialhuy. 

But southcni, or ficpressed, end of floor of hori- 
zontal Yiaitssago, t'^gether with the whole floor of 
Queen's chamber, is still 14*0 helore the bottom of 
said north doorway of Grand Gallery. 



QUEEN’S CHAMBER 


The chamber known under tliis name, at the south 
end of the horizontal passage, has been long, and 
entirely, an enigma as to its ol)jects or purposes : it 
is nearly square on tlu* floor, with an aiignlar roof ; 
and th(^ eastern Avail has a large and sumptitously- 
eonstructed niche, of the Grand-Gallery walls de- 
scription, but w'ith a less number of overla])pings 
(four only in place, of seven), and it is not in the 
centre of its wall by a very notable distance. The 
material of walKs, roof, and niche, is a fine white 
limestone ; the tloor i.s ragged and uneven, and 
apparently merely the- general masonry of the Pyra 
mid, so that the room 's in fact without a floor- 
proper, and we are left to speculatt* where, in height, 
the ujtper .surface of that would have reached. This 
peculiar conditi m of tlte chamber becomes all the 
more manife.st on examining the structure of the 
walls ; for i hey are not only not of the general 
mu.sonry of the whole liuihliTig, tmt are in advaner' 
both as to •vhiteijc.s.s, beauty of the material, and 
closi r.ess of the toirtt.s to the lining of any of the 
passages yet inspected. The joints are so «’lo.se, 
that the edges of the two surfaces of worked stone. 
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and the filling of cement between, are comprisable 
often within the thickness of a hair. This fact was 
noted (jhiefly on the west wall, where, too, the pre- 
sence of cement in the vortical as well as horizontal 
joints Avas duly noted. Elsewhere there is a diffi- 
culty in recognising the joints, on account of the 
half-glazy coating <d' saline matter. 'I'liis sul.>stance 
must be regarded as a. modt'iu exudation of the 
stone, for some letters scratched on tin; north wall, 
with date 1824, have now a raised outline in the 
sally matter around and upon them, 'riic saline 
matter wa.s also seen filling a fis,sure apparently 
formed by injurious ])res.sure in the W(',st wall. In 
one or two places small porti(»ns ol’ the original sur- 
fai c of tlu; wall atones appeared, and bore traces of 
having b('eu once ex:|uisitcly smootlu'd and finished. 
The incliiK’d loof stmies a])pear of a similai- order, 
and exteial imi inches, more or less, into the wall or 
substance of the I'vramid, to give a firm bearing, as 
shown by two Imlcs, just uiuhr the ceiling, woi'ked 
bj'' (.-oh !iei Howaivl \ yse ain! Mr. Perring. A large 
excavation hole has been m ad* in the fioor under 
the niche, and another at the back ot it, by various 
j>arties, in fiunnev years ; while' mi the south side of 
the room i.s a trilling ni* k recently ( Ut into the 
wall, apparently fin- holding vis iois’ candles. 

The following are th ' mc'asures taken in this 
room partly'- wdtli the 100 inch r<'d, and partly with 
the great 400-inch slider, t'>-ted by tho • chers, ami 
uot requiring greater correct I .n.s than theirs. 
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Qt;KKN’.S t’llA.MBKR, 



OF. 




First 

SiT-Clul 

Measun* 

Mean. 

East side, Lenoth of, 

204-7 

206 5 

205T) 

South , , , , 

227 0 

227 4 

227 ‘2 

West , , , , 

206 

205 6 

206-0 

North ,, 

226 o 

226-5 

226*5 


Mean of sides, i: 

and w., . “ 


205 8 

> 

and s., 


226 7 

Ea.st gable end, 

i[Kr<iHT from door, 245 

4 

1 

244-0 j 245-2 

West, 

- 244 

o 

! 244-2 

(tal.de rl'lL'e, in 

middle of room, r,- 

0 

! 24:19 


Mean, 


, ^244-4 

Ncirth wail at K 

. i. nd, ho;-.:ht, . |S2' 

(•') 

. I ... ! 183-2 

\v 

- is-t 

5 

South wall at t:. 

end .. . I.Sl- 

(?) 



1>>2- 

.M <‘.an, 

(?) 

^ . 1M « 

l^EN<.ni of measured. 


1 M.eo>. 


fdoor, .v.E. eorm 

n to 

s.\\. corner. 

. - 

.SOS ') } 

503 

M 



- 

:io:f6 ( 


North wall, low 

N. J., 

1 orner to high 

^.\v. corner, - 

2o;v.’. ) ; 

202 2 

' *t * t 

V , W 


N.E. 

i’Dl D ( ' 


^ South wall, lov,' 

-.E. 



201 8 ) 

201*0 

i ? 1 It 

.s.vv. 

« « 

S. E. . , 

200 i ( ; 

. Eant wall, b-w 

t ♦ M 

K. 

S.K. 

» f 

N.r.. 

S.K. 

275 .5 ) 1 
‘J7.'.'2 5 1 

275*4 

! West wall, lo^v 

<j w. 

• 1 

VW. ,, 

27.1S } , 

275 6 

i 

*• .w. 

: 1 

S.w. ,, 

277 7^ 
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The note.9 to the above measures, state the floor 
to be in a very disorganized state ; some of the 
slabs being higher, or lower, than others, and all 
very rougli and much broken ; base of walls also 
much injured, and corners rendered uncertain by 
hardened dirt, with saline incrustations. 

This room may be considered to have seven sides, 
viz., one floor, four walls, and two inclined roof- 
sides : tliese I was not able to measui’c directly, but 
they may be dc.aluced from the above measures, and 
stated as follows, viz. : — 

JH'kOF RII1FS 

LcTigth fr«»ni K/i.*?! to Wt-st (same as lloor), — 226*7 

Breadth on the ineliiu*, . . — 120*1 

The latter is computed a.s the hypothenuse of the 
right-angled triangle, wliei'c the vertical = 62’0 (or 
the diflcrenco between 182‘4, the moan height of 
walls at out- r siile of gable end, and 244 4, the 
mean observed height in centre of same), and the 
base =: lOz U (or lialf 2t)r>-R, which is the mean 
breadth of (he iloor). But tenths of inches are a 
needless reliucmcnt with, the lower part of this 
room, especially in connexion with its nneven floor ; 
and, having due regard to diagonals computed from 
the rectangular mcu.sure.'' as compared with the 
diagonals observed. 1 am .nclincd to tidco the fol- 
lowing as the most probable rough approximati«uiS 
to the real size of this room, vvz. .— 


von. It. 
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queen’s chamber. 


Floor, East and West sides, length, .... 

„ North and .South „ „ .... 

Walls, North and South, length of, ... . 

„ ,, height of, ... . 

Walls, East and West, length of, .... 

, . , ^ . 18.S + 244 ) 

,, ,, mean height of, or ^ > 

Roofs, North and South, length of, ... . 

„ ,, lireadth, . . . . 

And angle of rise of oacli side of roof, computed from 
base =» 102 5 and porpendienlar = CI O, 


205- 

226* 

226* 

183- 

205- 


214* 

226* 

119* 

308 ^ 


Hence room opened out on plane of east side, 
may be represented as in Plate vir. 

The mark on the western side of the door (in 
Plates VII. and viii.) shows a shallow projection 
of the stone material. 

Of the nifli<‘. above represented, tlie following 
measures were taken on Februarj’’ 20 ; but are rude 
in the extreme towards the higher parts, as I had 
then no ladder to stand upon : — 


Breadth c f a to /, 



61*3 

^ to V, 



52 3 

r o /i, 



43 '3 (cBtimated. 

,, c/ t'l i. 


zrr. 

34\3 iVstimated. 

>. f to;, 



25 3 (t'Hti mated . 

Horizontal dieianoc 

, North wall to a. 

r.. 

97 2 


South ,, /, 


4GC 

» » 

Centre of niche from 
continuation of East 
^Yall. or nxif, . 


25 3 
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Fir«t 

rncaKiirc. 

meuHure. i 

. - - . . i 

Mrati, 

Height of portion 

n or/. . 


06 7 

60*7 j 

66 7 

»* 

h or if, , 

. 

:n (> 

31-5 1 

31 G 

** >* 

r. or /i. 

- -= 

‘js;] 

1 

29 0 . 

i 

28*7 

»f »» 

d or 1, . 

• =- 


2 ! 

i 

20 4 

»* 1 » 

€ or / . 

. -- 

‘J‘.) 7 

! 29 0 

1 

29 4 


M«ian Ik 

Mght of niche. 

. = 

isr» s 


Workmanship of niche, originally very good and 
tiue : the intciuh'd depth of it generally seems to 
have been 41 ini lies ; but the stones •which reach 
back to form this depth, penetrate some 35 inches 
still farther eastward into the masonry. A portion 
of the niciie, just above a level bank or long shelf 
.about 38 n? lies above, the floor, reached much 
farther back still, say 100', -with height of 40‘ ; 
but all tluil ]>art fs now much disfigured by modern 
excavations. These are shown in the two follow- 
ing vimvs of the Queen’s chamber in Plate viii. ; 
where the arraugement of the. roof and wall liniiiff 
blocks is taken from Howard Vyse and Perring’s 
views. 



GRAND GALLERY. 

From the larger space, and more numerous archi- 
tectural features in the CTrand Gallery over the 
simple passages, it requires much examination of 
the nature of each end, before attempting to measure 
the distance of one from tJie other. We shall also 
do well to look ju.st now, only to the lower, or 
floor- ward portion of each end, — leaving everything 
with regard to the upper portion.s, whether of north 
or south ends, to a separate section for height. 

Entering tlien tin.' north end of Grand Gallerj', 
by the fii'st ascending passage, we enter there by a 
doorway 53’2 inches in vertical height (53’5, first 
measure, and r>3’0, second measure), and 42'2 inches 
broad, i.e., "where not broader on ai-count of mani- 
fest injury ; and the.se measures are taken on the 
north wall of Grand Gallery, which is vertical for 
a certain height upwards from the floor. 

The breadth of that Avail, or end of Gallery, is 
about 82 0 (SI T to 83 0) iuche.s, and the lower 
storey of Grand Gallerj' progresse.s .always at that 
biv-adth, — ecvcei'T in so far as its very lowest part is 
filled up on eiih r “^ide by the r.amps or side-benches 
of stone , and th'- for a A^ertical height of 23 inches, 
conr>‘act tlie brcaath to about 4 2 0 inches, or the 
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same approximately as tlie first ascending passage 
and its doorway. 

The floor of the Grand Gallery may be considered 
to begin, with the protruding (southward) portion 
of the floor of first ascending passage ; and if con- 
tinued thence would run along the base of the 
ramps the whole way, up to the upper or southern 
end of Grand G.allery. 

But in such case there would be no communica- 
tiou to the Queen’s chamber. A long part, there- 
fore, 220 inches, of the inclined floor has been 
removed, and that space has been dug (in a man- 
ner) vertically down, preserving the breadth be- 
tween the ramps as its measure of breadth, and 
continued downwards until it reaches the level of 
six inches above the, base of north wall of Grand 
Gallery. (See llg. on page 60.) 

lTeuc(^ ill- first part of the floor of Grand Gallery 
seems to casual ol.>,«:ervation to be level ; but the 
level [>art us no j-.irtion ju'Ojier to the Gallery ; and 
is so muc}) as six inches too high ."or its beginning. 
This state of things may gcnenJ]> be apprehended 
from the diagrams of 1 late vi. vol. i. ; which arc 
also consti’ucted to give an idea of the five holes in 
the vertical sides of the diink h adiug to the Queen's 
chamber, and of the eutiance to the well. The well 
(Plate V. vol. i.) is one of the m peculiar structures 
in the Pyramid, and forms a rather 'h.ngcrous place 
of stumbling at the first oi- ranee into the Grand 
Gallery ; the square hole, liowevt'v, in the floor, is 
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not that of the well itself, but only the beginning of 
a horizontal passage, some 28 inches deep, and 85 
long, leading straight aAvay west ; and then and there 
only, plunging downwards to form the very well. 
Further, the hole spoken of as in the floor of Grand 
Gallery, is rather to one side of it, being within the 
limits of the western ramp, which has been broken 
away at the place, for the pui*pose. In fact there is 
every appearance that the entrance to the well was 
once completely closed, by the continuance of the 
ramp along the western side, similarly to what is 
now seen along the eastern. Under such circum- 
stances, strangers would have passed throtigh the 
Grand Gallery without susjiecting any neighbouring 
well, or coneealod passage of any kind ; and it seems 
probable that it must have been opened by men 
ascending the well from its entrance below and 
bursting open its dosed ramp-stone ; when, thanks 
to the exiraordinarv strength of the cement em- 
ployed in all the joints, a portion of the said stone 
was left sticking in the north-west corner of the 
Gallery, when* it may still be seen, testifying to the 
once completion of tlic ramp. 

The measures (February 18-22) on which the 
drawings of j’late v. vol. i., and I ’late VL vol. i., 
depend, are — 


Kntranc*> Vi rtir;il, . . = ^ 

U vertical, - ^ 

firea^lth, — 



SECT. I.] 


GRAND GALLERY. 


71 


Grand Gallery, Breadth over ramps, 82*0 

,, ,, between ramps, . . . 42*0 

,, ,, in ‘ dng-oiit’ vertical depth lead- 
ing to Queen’s chamber, , 42*0 

North end of floor. Height of absolute 

cut-off, . . , « 39‘7 


and 39*8 

,, ,, Length on the incline to 

second cut-off, . . « 40*5 

and 40 8 

,, ,, Height of second cut-off, « 9*0 

,, ,, Same on opposite side, . =« 9*0 

Horizontal distance from North wall of Grand Gallery 

to North end, or absolute cut-off of floor, . . 199*4 

Inclined distance, computed from above for angle 26“ 18', «=» 222 4 

Inclined distance, given by Bumming small measures 
connected with the five holes on either side within 
the above length, ....... 221*6 


WELL, VARTICULARS OR 

Horizontal distance, Ncn-th %vall Grand Gallery, to beginning of hole 
in floor, moasurccl near floor, . . . . . = 19*3 

Inclined di.stauco of the same to beginning ot break- 
out near level of ramp, . . . . bs= 25*5 

Length Norvh to Soutii of hole in horizontal floor, . = 30*0 

luelinod di.*^ta o. North wall Grand Gallery to Sv»uth 

eiul of l.’rr ak-out luidct »amp, . . . . . = 54*3 

Histance hon/ uital freiu >iorth w.all iirand Gallery to 

N<»rtb Pni\.- of We ll, onxlucod Kas* ward, . . =21*3 

iJistanee North side, to Stuitii sidt ot Well iiiouth, . =* 28 0 

Distance E> .t side, to We.st si«ic of »Veb m o tb, . =» 23 0 

Distcnce h orizuntzd from North wall i>f tliard erallcry 

to (atntre of Well, . . . . . . 35*3 

Depth within wall, from whi di ramp-stom* to close 

Well mouth, has 1>eon brol:. n out, , . . . 7*0 

Horizontal length of Westeru passage ■'o Wc:l mouth, 

from East side of hole in tlv.’ *r t< We^ i side of V. ell, •= 84 5 

Do. do. dtc Fast tlo., 56*0 

Do. from East side of acting roof to Wt iw side of Wtdl, 57 0 
Depth of hole in floor, ..... t:a 27*0 

Depth of roofed portion of hoiizoutaJ passage b W 11 

mouth, .= 27*0 
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Distance from North wall of Grand Galhiry, to parallel 
of centre of Well mouth, measured horizontally on floor, == 

The same distance computed from above, for the ramp 

incline, = 384 

The same measured direct on broken indications, . . = 39'9 

Ramps, vertical height, . . . . . . = 23 0 

,, breadth (but for more particulars see a subsequent 

section), = 20*0 


The five side holes a, b, c, d, e (sec Plate vi. 
vol. i.), on east side, measure thus : — 


Distance from North wall on in- ^ 
cline of ramp of North ^i<h^ . ^ 
Do. do., ^>outh side, . 

Length or tallncas t»f North 8i«h‘, 

,, Soiuli .vide, 

Length, in. .lined, of upper vi<Ie, j 
,, horizontal, of !..\ver side, 
Heigfit of lower ^ide .alxivo ap- ( 
parent floor, . . ( 

Do. do., above horizontal plane / 
of North wall b.a.s*', . . ( 

IIoriz(»rital Ueptb eastward. 


marks are visible iuward.s ; s<>nio of tliem have also 
been mischifn^ously eiilarfred in part. 

The sides of the holes all «leviate from being 
truly vertical, and atlect a hiight tendency towards 
the position of being at right angles to incline, 
thus ; — 


(f. 

Ik 


ll 



115*7 

14S-7 

172' 

107 4 

so 

132 5 1 

1 l.'.77 

182 4 

207*1 

1 1 0 

15P 1 

1 14-.S 

14 0 1 

15 11 

JM) 1 

2n* ? 1 

i 17 4 

17 0 

ISO 

S 2 

lb s i 

'.»(» 

9 7 

0 7 

se 1 

heP 1 

1 

8 8 

0 ? 

l.S (» I 

:u*s 

i - 

57 S ‘ 

; OSS 

•-’to 

;!:-s 

1 o;f. 

1 

<;3-8 

74 IS 

1.') .'i 

'.f.j 

22 0 

21 7 

10 4 

vet}' 

nidi'Iy ; 

au(i J 

d*ck 


With hole il, .Sk iOi side ;it it;< i.aae mjiiiroa correction to vertical 1 1 
an l N'o.tr „ ,, ,, •>•*> 

With hole South „ .. -- I 

an ’ North ,, ,, i.. 0 •» 
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Tho five holes on tlie tvest side measure thus : — 


Diatcance from North wall on in \ 
dine of ramj) of North side > 
of hole, . . . . ^ 

Do. do., of South side of hole, 

' Length or tallness of Nortii side, 

,, South side, 

Length, incUnrd^ of ui»[k‘I' si<le, . 
j, horiz<tnf<tl^ of lower side, 

I Height of loWiT i*i4le a}>ove ap- } 
j parent floor, . . . ( 

I Do. do., hori/.ontal plane of Nhirth ( 
j wall bast*, . . . . \ 

j Ibuizontal <lepth w'ostward. 


a. 

h. i 

1 

1 

d. 

C. 

725 

llC-3 

147-3 

1 

1 i 

171-8 

190-0 

SI 0 

i:{2:i 

ir.5S 

lSl-3 

200 C 

loo 

10 0 

14 5 

14 0 

140 

i:{ 0 

210 

18-0 

i 20 0 

180 

8-5 

1 lOO 

8 5 

1 0 5 

10 0 

8 0 1 

1 i(;r> 

0 4 

0 0 

0 5 

ISO 

! :i 2 -o 

1 

45-5 

580 

00 4 

i 

2 DO 

res 0 

; 51-5 

040 

! 75-4 

t 

10 r> 

e:!o 

no 

loo 

1 10 0 


'ChesG holes arc worked very rudely ; ]iick-marks 
arc visiMe infernally ; aiul large injuries to tho 
adjafeiit and ed^es of the holes externally, 

have bt ea conunitt<-d. 

Tho sides !)f llio lioIi;s deviate from true vertical 
directions, .diyhf'y tiovard.s )>eijig ])orpcndieular to 
incline, so that with lade b, north side reijuircs for 
correction to vertical — O -i ; and Avith hole c, its 
south side :e(]uire.s for correction to vertical = 10. 

lUTEu OR SOUTH I’A'O OK OUAXO o ,.LLKRY. 

(F -au:i’ vi;y '2 - 2 .) 

A principal feature at this part is the grand step, 
which stretches all acros th'' tl; Uery and interferes 
with the last part of ti: i ramp.-. The step, c»nce 
grandly severe, is now lament. ''.h.'y fissured iu ivvo 
places, and mucli broken away abou’ tl e middle, 
as indicated in the several sk' tcdn s of rUie ix. 
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The measures on which the plan, and elevations, 
both front, and for either side, in the Plate, are 
founded,— stand thus : — 

Breadth of Grand Gallery, above South doorway, . . «=» 82’2 

,, of South dt)orvvay, . . . . . . e= 41*4 

,, ,, in broken places Westward, 45 to 50*0 

Height of doorway, on East side, . . . 43'8 

,, West sitle, . = 43'3 

,, IMe.an, . « 43*6 

Horizontal length of great step <ui Eitat sitlo, North to 

South, 60‘7 to G1*0, . . . . = 60*8 

Do. do., on West side, . . . . — 61*0 

Vertical height of great step, at North etui, P3ast side, 

35 S and 35 9, - 35*8 

Do. do., West side, . . . . 30*2 

Distance from joint ‘28 to South wall, along ramp lino 

produced, and on East side, . . . . 81*4 

Do. do., on West side, . . . *= 818 

These two last measures arc important, because 
they have to be added to wliat w'ill presently be 
measured along the whole Galler}', to give its full 
length : they are also rather ditHeult to determine, 
as well on account of the interference of the coriior 
of the great step, as the error of rcctangularity of the 
joints 28 , and the one above it. But although the 
ramp itself ends north of the step, its joint lino pro- 
duced, reappears visi])ly above tlie step, and thence 
extends to th*- south wall of the Gallery. Some 
minor nn asures ' onnccted with this feature are thus: 


EA.STERX StDi: ol' SorTII END OF GUANO GAI.LEHY. 

Horizontil -listanro fr.un South "vall <*f rcappcaraiico of 


rarnp ^ 53 2 

rtka? utt.^uirtd by it on tlie South wall, . - E") G 

Hole in vSouuij-E\ w 'n-tucr, length, 21*5 and ‘21 2 , - 21 4 

broatith, 6 2 and 0*0 . O'l 


depth, 5 5 and 5 5 ? 
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WESTERN SIDE OF SOUTH END OF GRAND GALLERY. 


Horizontal flistanoe from South wall of reappoaranoe 
of rain}) joint, ....... 

Vortical height attaincil l>y it on the South wall, 

Jlole in Soiith-\V<*st corner, length, ‘Jd o to 210 
„ ,, hreailth, 5 7 to 5 8 

„ ,, <lej»th, 5 0? 


38-4 
17 0 
20-8 
5 '8 
5 0? 


but depth doubtful, on Recount of hard dust. 


GRAND GALLERY, LENGTH OF, ALONG THE EAST SIDE. 

(Fkbruary 21, 22, 1865.) 

Measured with rod 100 a, carrying brackets for 
i;andles : at first the ro<l was held from slipping 
by liiind, but was afterwards attached to a cord, 
drawn up and clitinped at pleasui-e to a peculiar 
wooden anchor fi,\ed in a rainp-hole above it. (Sec 
Front i.spiccc.) 

The lueas u'cnient was made on the wall-joints 
where they meet the ranip-top ; these joints are 
generally g .'od, aii'' perpendietdar to the incline ; 
but some of them are unfortunately concealed by a 
hard, brown, stone-like salt inciustction (something 
similar to that in Queen’s chamber, but usually 
thinner, harder, and d '.rkcr » .x.ternaily) ; others, 
again, of the wall joint o arc absorticd in certain 
stones inserted verticttll} . or nearly so, over every 
ramp-hole, excepting only the ue.rth hole and that 
next to it; and the joints of these ii- er cd stones 
are not very good : — 
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GRAND GALLERY, 

LF.N(jTii of, upon East side (February 21, 22, 1865), 
along inclined Ramp-line. 


Number of 
joint. 

First 

Measurt^. 

Soci'inl 

Measure. 

North wall. 

00 

01) 

Joint 1 

55 0 

5.) 0 

2 

i 0 5 

75 5 

3 

07-4 

07 4 

4 

40-7 

40-7 

5 


79 5 

6 

(i ir-s) 

3 s 3 

7 

92 0 

92 0 

8 

54 4 

5l 4 

9 

4 « * 


10 

137 5 

1 37 -5 

11 

<y>:i 

02 3 

12 

07 -3 

07-4 

13 

95-4 

'9 5 I 

14 

38 u ; 

38 i» 

15 

1775 : 

I 77 5 

10 

390 ■ 

39-0 

17 

’ 02 1 ; 

0l 9 

! 18 

49 0 

49 0 

19 

43 4 

I 43 0 

20 

52 -tl 

52-8 

21 

87-5 

877 

22 

30 7 

30 0 

23 

43 0 

43 0 

24 

so 2 ‘ 

SO 2 

25 

33 3 i 

-.5 3 

20 

05-7 ; 

05 8 

27 

f*>*^ *) i 

2 


4 ; -I ! 

1 1 -3 

Step, j 



South wall,' 

8> 4-12-7 ; 



I 


fiKiu'of jdiiitj 
j joint to I from 

I joint I j 


Remarks. 


I 0 0 

! i> j 0 
i 

j 7 ^ 5 

i 67 l 
I in: 
707 ) 

! 

I 02 0 

I r..i-4 

i 


I O- o 

: 67 i 

934 
:>s !) 

1 

177 r» 

I 02 0 

J 40 0 

! 4:>.“i 

i 62 7 

j 87 6 

I 30-0 

i 43 0 


; 80 2 
; 33 3 

008 
03 2 

1 » 2 

1 12 7 

1 

i 08-7 


0-0 j 

55 0 I 
1311 , 


lOSf) j 
2 .’ 00‘2 
31 S 7 
3571) 
440 0 
50 I D 


04 1 r> 
703-8 
771 2 
M‘.r» (J 


j Ab.m»rl>e<l in vertic.V 
( j(3nt. 

At 222 0, absolntc gi 
liiial cut'OlF <»f 

At 202*0, ]>artial cut 
oir (,)f tloor. 


j IliO Vicliind an iiiBcrtt • 
I a to no. 


904 0 


j los2i 

i 

; 1121 1 
: 1183 1 
: 1232 1 
: 1275 0 
I J32.S-3 
1 1 1 5 0 
1452 5 

1495 5 

1 575 7 
1031 O 

j 1000-8 

i l 70 »O 0 
i ISO] 2 


Karrip /ihnost Gntir-. 
br-tkiTi A way .'f o 
1087 to I 180. 


\ Kndd in a hole. 

I 

I 


! j Absorbed 
i ( joint. 
1 ) 0 . 
Vo. 
Vo. 


in Vki't 


Oh 

Og 

rio. 


IS 13 9 


1882 0 


( Full bingth 
( Gallery t*n Kant -i' ‘ 
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GRAND GALLERY, 

Length of, upon Wett Side (February 21 and 22, 1865), 
along inclined Kamp-liue. 


Nninberof First 

joint. Meusuro. 


I M.Din. or !Tot.inenK.th* 
SfM'ond ;UTif;th fn»ni itf caclijoint 

Measiiro. • joint to from North! 

joint. j wall. 


RcinarlcR 


Xortli wr.ll 
•joint 1 


8 

9 

10 

11 

VI 

13 

11 

ir> 

ir> ’ 

17 

18 

19 

20 

21 

22 

23 

21 

or. 


^t) 

20 

27 

28 
Step, . 


0 0 

0-0 

0 0 

OO 

80 0 

80 3 

80-2 

80 2 

52-8 

.^)2\S 

52-S 

1330 

80 2 

8o:i 

80 2 

. 213 2 

OSO 

07 7 

07 8 

i 2.S10 

54 0 

54 G 

54 0 

j 335 G 

440 

44 1 

440 

1 37!0»> 

48 0 

48 (» 

48 0 

j 427 tj 

43 7 

437 

43 7 

! 471-3 

50 7 

Th; .s 

50 8 

! MS 1 

42 7 

42 S 

42 S 

, .'iTup 

90 8 

9'>s 

90 8 

; 0»)7-7 

r.oo 

5 J s 

59-9 

1 727-G 

; 1) 5 

70 7 

7(» 0 

! 804 2 

47 2 

17-3 1 

47 2 

851-4 

0*4 

04 3 

04 4 

915 8 


5] 7 

51 7 

907 5 

:»(. s 

37 

37o 

1004 5 

40 1 

40 1 

4() 0 

1050-5 

02 i» 

018 

Gl 9 

1 1 12 4 

00 ■. 

0o7 

00 7 

ji;;m 

90 7 

90 5 

90 O' 

12G97 

55 3 

5.r4 

55 1 

1325 1 : 

99 0 

99 0 

99 0 

14217 


80 -8 
934 
90-5 
50-8 
487 


j Al>.s(nl»ml in vertical 


Do. 


Do 


do. 

<lo. 

do. 


SOS 
93 9 
90S 

r)0 6 

48-8 


'^iithwall, 81 -8— 14*4 


^1.•S 
9. 0 
90 0 
r.07 
4.s\s 
114 

07 4 


ir» 1-5 

u;*»; \ 

iiio:> 7 

4 

I '.O! 2 

IM5C> 

1 S33'0 


oint, alniofit con- 
i*eal»Mi by liard, lirowii, 
[ salt iiu.’nistati<*ns. 

i KxaTiiijKd auil proved 

) crrur ef lirst lacaourc. 


i Jnint not ({uito pcrjjcji- 
) .icnhr tn incline. 

\ Kan.p inncii bmkeii 
( from 1240 lo 1317. 

( AI>stn'lH*il in vertical I 

) j 

' do. 1 


» 'wll bngth of fJrand 
^ (f iiiory on West side. 
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Hence the total length of Grand Gallery from 
north wall, to south wall measured along surface of 
ramps — 

*= Oil Eastorn sido, . . . 1SS2 (> 

„ Western „ ... ISS.'i O 

Mean, . = ThsIi's 

And the partial length from north wall to beginning 
of groat step — 

= on Eastern side, . . IS 13-9 

,, Western ,, . 18ir> (> 

Mean, *= 1814S 


KAMP HOLES IN GRAND GALLERY. 

These holes are cut in the ramps, next tlie wall, 
rather rudely, and have their edges now much 
broken. (See Plate vi. vol. i., and Plate ix. vol. ii.) 

Their upper and lower, or north and south sides, 
are cut n<.arly vfTiicai, certainly far from at rigijt 
angles to the general incline of the t lallery : the 
depth of the hol<‘.s (vertical) varies from eiglit to 
eleven inches, probal>ly as influenced by hanlened 
dirt. 

Their number , — iaclmJing one at the south-east 
inside corner, and another at the south-west in.sidc 
corner, of the upjicr liorizontal surface of the great, 
•step at the upper and south end of tlie Gallery. — 
is, twenty eight on either side. 

these, ail. • vce.pt the two on the great step, 
and the two Pn. .s? or northernmf).st on either side 
{t.e., four at the n rth end) liave a piece of stone 
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let into the wall vertically over their middle ; the 
height of such inserted piece being usually 18’, and 
breadth 13' ; while the depth or thickness in one 
particular case where a neighbouring fracture enables 
it to be seen, is about lO* inches. 

The holes on cither ranij) are always opposite, or 
nearly so, to each other. 

The following measures of the ramp-holes were 
only taken once, excepting a few checks ; though 
the general nature, character, number, and position 
of the holes were observed again and again. As 
touching the number too, which has been variously 
stated by different persons as from twenty five to 
twcri*y-eiglit, — tlte method of mensuration adojited 
on this occasion w'll. it is hoped, y>ut any mistake 
in that feature within the power of ana' one looking 
over the. iioures, ainl a.ssisting themselves bv the 
general s^rm.ictry in size and distance observed 
throughout,- -lo correct for themselves. 
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GRAND GALLERY, 


RAMP-fror.Es on East side. 



i 


i 


i 




1 Oistanoe 

1 o 


1 




i from North 



1 ^ 



Number of, 

1 wall, of 



1 P 4-^ 



bff^inniu^ ai 

1 


! ^ ';'7 



nc])th. 

Rrniarks. 

N\irth ojid of 






vertical 




I C 


Gallery. 

Nortli 

Sotith 

i S 


'♦d 'Z 




: side of 

.side of 

• /ii 


s 




! hole. 

hi lilt. 



1 



At X. w.all, I 

' 

! 0-0 

25 (1 

41-9 

41-8 

44 0 
40 1 

45 9 
48-0 
457 

40, 5 
4»;-() 

■ 250 

i 

0-0 

11 (1 1 

! 2 

a If 

.S4-0 

19-7 

0'7 

11-0 i 

; 

120-4, 

151-0 

24 (» 

07 

4 7‘0' 

4 

105-«;| 

210 I 

20-5 

0-7 

-f 7-0 


o 

202-2 i 

2S5-7 

25 5 

0 4 

12-0 


6 

33 If). 

552-4 

20 8 

0 7 

+ 7 0 


7 

400-1 

4 22 9 


0-8 



S 

40n (i 

4.S.S-S 

20 2 

0-2 



9 

555-1 

55 7 -5 

22 4 

0-4 



10 

iWIO 5 

021 4 

20 9 

0 4 



1 1 

071 2 

095 2 

40 "8 

47 0 
45-8 

220 

0-7 



12 

740 2 

"5!07 1 

' 19 5 

70 




.S05 5 

S2^-.S • 

25 5 

0-7 


t 

Ji 

S,0 2 

890-5 j 

J -r 

20 5 

0-5 


j 

15 

94;> 2 

9o<;-7 I 

'U > 4 

25 5 

0-8 



K) 

1012 2 

1052 7 , 

f. > *1 

47 0 

4 s -5 

20 5 

0-4 1 



IV 

1079 7 

1 1012 ! 

21 5 



Ram]' Tif trly 

IS 

1 1 19-7 nr.O 7 

45-8 

15 7 

20 0 



bmkoTj ' lit - 

19 

1215 5 

259 -5 j 

25 S' , 



from l«'S7 

11 «0. ; 

20 

I 2N5 -» 

505 0 1 

4 ir 0 1 
40 0 1 

45-7 ' 

14 7 : 
45-5 i 

20 0 : 

<15 

SO 

1 

21 

J55I N I 

575-8 1 

210 ' 

0 5 

SO 

i 

22 

1421 S 1 

4 n -8 

20 0 

0 2 

so 

i 

23 

11 ^ 7 S 1 

5 11-8^ 

24 0 i 

0 0 

8-0 

! 

2 1 
25 

I ■'>..7 -5 157 7-5 
1022 2 10*7 2 

20 0 ' 
25-0 : 

0-5 

0-8 

f 7-0 
8-0 

, 

20 

1092 5 1 

7rJ-9 ' 

20-4 ! 

0 5 

8-5 

i 

1 

27 

On st< 7 i, 2.S 

i75,s 2 I7S1-7, 
1S0,1 4 4S82-f; ' 

i 

d.)5 j 
79-7 i 

i 

1 

25-5 1 
21 2 

0 2 
0-0 

so 
f 5 -5 

i 
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GRAND GALLERY, 


Ramp-holes on West side. 


Number <>f 
hoi.- from 
North w.'ill of 
Gallery. 


Aty. 1 
<2 

4 

5 
i'> 
7 
S 
li 

10 
? I 
12 
i:j 

14 
ir> 
}(; 
j : 

15 

19 

20 
21 
22 
2;i 

24 

25 
20 
27 

On step, 28 


Oistauft 
froru North 


wall of 

North 

s.Ditii ! 

shh- of 

•si.].' of i 

h«ih'. 

li'.lc. 

oo 

2.8' ?; 

05-0 

SO -5 j 


15()-0 ! 

190 0 

21(5 .8 i 

20 io 

; 

5 

.*{55 tl 1 

.899 0 

424 {; : 

Ui S 9 

4S9 9 i 

585 5 

55S'.8 1 

00.80 

(!2;i i ] 

009-2 

092 8 1 

7.89 .1 

759 'vS i 

805 0 

S2S-U 1 

i 87.8 0 

1 S9;i-2 1 

1 ‘m;; 0 

1 900 1 1 

1 (t i(»-8 

4o:;2-2 ! 

1078 7 

;no2-2 ! 

7 1 ISO 

I 1080 

|12i4 0 

4 2.80 4 

1282 -4 

4 80.8 1 

4 .849 -7 

jl872 9 

1420 8 

; 144 15 

148(5-2 

15100 

1555 S 

j 1.5770 

1622 5 

1040 9 

1091-7 

1712 .5 

1758-7 

17829 

18G2-5 

1 SS8-0 


4 2 0 
4 1 r> 

•}t> 0 

44 7 
19 I 
4 4 r» 

14 0 

15 1 

44 7 
40- 1 
47 O 

45 2 
45 0 
50-4 

44 7 
40 “» 

45 8 
40 0 
40 (> 
40 0 
47 9 

44 7 

45 8 
45 5 
44-8 
40 2 
79 0 


2.4* ? 

2 1 5 
220 

19 7 
2:{‘4 
21*5 
250 
210 
2.4 0 

20 1 
2:m 

20 5 
2,40 
20 2 

22 5 
21-4 
2.4 5 
20 0 
22 I 
20-7 

O 'po 

20 7 
28 .8 
210 
24 4 
2 ( 8 
24 2 
20 > 


C. 

1 1 

' -7 -- 

Df-pt h, 
vcitL‘ al. : 

1 

III inrirk.Ti. 

i 

1 

1 

i ()'0 

(V) 

( Krlic3 tmly 

' 

( of rami). 


9 0 


J 5-7 

10-0 


0 0 

9 5 


5-5 

lO-O 


1 0-2 

11-0 

j 

j 0-8 

10 0 

j 

0-.8 

11-0 


! 5-7 

JO'5 

i 

5-8 

100 

1 

5 8 

115 


1 0.8 

10-5 


0-0 

1 1 0 


0 ? ' 

115 


5-9 

S-0 


0 -5 

9 1 


0-8 

7 5 


0-5 

7 '5 


0-8 

1 7 3 

Oamp much | 


• * * 

1 l»rokru fr.m) ! 

0 5 

8-5 

1240 b> 1 -air. i 

0-2 

7-5 


0-3 

7-8 


>4 

7 ‘5 


V* .8 

S-G 


5 - 5 

70 


00 

SO 


i f* S 

5*± 


, 


1 


VOL. U 



82 


ORAND GALLERY. 


[sect. 1. 


CJRANL <;A1.LEUY. 

Binidth uf, between iuinips, and above Ramps. 


At di- c rjc.iu 



Un .ulth just 

N-'ith w.-ill. lie. Illy 



ranijcs. 


rir>t Jiu.i 



.\t N(»rt]i wall. 



817 

7i‘» 

111) 

4 1 :> 





SI -8 

I '1 i 

114 



i:»v> 

4 1*0 



1 .s,-) 

40 S 



LM i 

4 10 



~ ‘j *J 

4 1 :i 




4 1 \S 

41 S 


idiO 

‘i 1 “i 

► 


S*J-0 

« 1 1 f 1 

Inn 

4-J-I 


1 

.‘.tio 

i'j r> 



Cdli) 

4J 4 



not) 

4 -,: 4 

4‘J J 

‘) 

1 loo 

4 1 > 

4 1 '4 

N.4 0 

1 .doo 

4l' : j 


S'J 9 

’ f.oo 

IJ 

4J l 

82 9 

j .soo 

Ijr, 

4J 7 

S2':< 

\t Stnilh v\ all. 



S2-2 


Tli CSC iJiiNisuic's silow ui< limit iluiibt that the 
Oraud Oaiiciy is hioadcr towai'ds luiddlc and ujij'cr 
or soulli'-ni ciiil tiiau at tlic lower or nortlierii cud • 
and this jawails c«|u;dlY with the lircadth between, 
and that alKc.c. tin ram].is. The much more notaliji- 
contraction oi l! ' bi« a«Uh liiffher uj), cau.sed by t!ie 
or<' rlapix (<1 liie \v idls, will be given further on. 
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GRAND (iALLKUV, 

Ramp.s of, Height and Breadth of each. 


Plncc of 

Ramp on Kast .si< 

e Jif Galli-ry. 

fiaiill* 

I'tt AVo.sr. .side of Gallery. | 

ni ensure! - 




luent. by 
di.staiuu' 





lloighf . 

fpiin 

Norih wall 

Bn ‘a. lib. 

at light j 

aiiglfs 

Notos. 

Bn-a.llli. 

at right 
....a,-, to 

of Gnllery. 


, itioliiio. 1 



ini'i! i!f 

1 ao 

•20 a 



20 


aoo 

*20-2 

; 20-0 i 


lOS 

2 1 :i ; 

fiTO 

20 4 

• f 

1 21 0 

Walls oloppo.l w 
tji'l itijtn i-.l f 
A li. r. ! IliJl.S 7 
.>i:j Ib. p.i. ) 

10 0 

20 8 ^ 

(UO 

20- 1 

•21- 


10 0 

20 0 i 



i 

"til r:uii].s 
-1 .-h t. . • 

•'1' t •» ;i :i .1 


'I'ln'- -Mg.h a eon- \ 
••’.•i' r.'b..- ]. 'joth ! 

\Vo>t ! 

ludO 

; 20 :j 

21 .S 

I • : ! f « . 1 t ! < : 1 • 

20 2 

20 0 ..f 1' 1. r Ji fHo.l ' 




fi;-. n.-..r 


0 • 'ID 1-1 !j,]. l>y a ! 




.! ! > " ( 1 " ■• •i 


•' r '■ 1 <• e <1 0 i 






bn-a'J 1 

1 400 

! 20 

21 a 


20 .1 

2 i 

Moo 

' 20- 1 

21 a 


20 

! 21-2 i 

l.hOO 

2iGO 

20 0 


10 s 

2i) 0 

\ 740 

i 2*f 4 

20 t» 


201 

20 r> 

ISOO 

1 \\*'A 

. 20 0 


10 s 

2<n> 


; 20-M 

‘!i oa . 


20 0 \ 

20 o:; 


'^rhe a1v)\ ' *>!>sorvMtio]is wow t;ikoii with < are, to 
avoid fVaoturo^s wall, or woaiin;' i>\ Ho(>r : inalters 
that rni^dit easily have inori as^Ml auv oi the above 
retiirus by 0*8 to o*r*, an I s<ini( limes o\eu 1*0 ; 
without s|)e(*ially calliuL^ auoution iu tluan.-^s lves* 

At each spot S(‘le<*tc<}, e, nerallx for th*' ooodiicss 
of the ramps at that part, tJ'O measUivmeiit v as vi ri- 
ficd at the time as beiii" c^•r^aiill'' v/itliiji 0'2 of the 
truth. Thi.s leaves, a.=! may he uoticaH^ .i variation 
iR the size of the ramps along ♦]'«• run ot the Gallery 
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as a measured fact ; and also that the height, taken 
perpendicular to the incline, is greater than the 
breadth, by the quantity very nearly of 1 inch. 

Along nearly the whole distance from 400 to 1800 
of western ramp, and occasionally along eastern 
ramp, there are longitudinal parallel scratches, form- 
ing almost a border or species of intended ornament 
following the direction of the ramp ; they arc in- 
flicted upon and along its upright edge, close under 
the top, and towards axis of Gallery. But although 
the vcr}’' same lines are traci'able far, they do not 
extend the whole distance, being more or less 
gradually replaced by others; flu'y may therefore, 
l>e merely the accidental scratches caused by rough 
an(l hca^'y bodies having once been slided along the 
sloping floor. 

VERTIC.M. HEIGHT OF GRAND GALLERY. 

(MAsr-ij Ml, 18C5.) 

MeuBurwl with Slidor-scule of 400. 

This clement of the Grand Gallery has always 
been a ditli< vilt one to travellers with limited aj>pa- 
ratiis, on account of its enormous proportions, an<l 
the tilt or incli/n' of both fl<.-or and ceiling, together 
with the darknc.ss, bad air, etc. But I had ha<l 
specially prej)arcd for the work, by Mr. Cooke, a 
trunk of 3('0 indies long (formed in three pieces, hat 
fix 'd togetlier inside the I’yramid) ; and furnidicti 
with an inside jMuntetl slider of 100, capable ot 
being pushed up from below from 0 to 90 ; wliik’ 
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the foot of the trunk was formed by a long steel 
peg, and levels were apjdiod at the sides to test 
vertical ity. The mode of working wtis, — that two 
men held the apparatus vertical, or made it so by 
reference to the levels ; I then pulled the string 
which raised the slider, until it touched the roof, 
and clamped ; in which state the whole structure 
was lowered on the upward inclining floor, for me 
to road off* the scale. The differences, at different 
parts of the length of the Gallery, are greater than 
I should have exj^ected ; and may bo due partly to 
the roof being formed of slabs set at a tilt, each of 
them, to the general incline, like tiles. 

The mean of the whole will, Innvevcr, probably 
be pr etty accurab* ; for there is no constant error 
of the a]>paratus amounting to a sensible quantity ; 
seeing that one of the readings registering 350*2, 
being directly tested on lln'. great rod ])y the known 
100 n, was oroved to bo by that ~ 350*17. 

The lieight sought to be measured, being the verti- 
cal lieigljt bet \\ ecu sloj>i/aj jlt)>)r and slo/n/a/ rooj\ — 
a large corie.ction is needed at parts near tlie nortli 
end of Gallery, where the sloping floor nas been cut 
away, and there is only tlie lioiizontal floor of 
Queen’s cliamljer passage at a h)wer Iev» 1 to refer 
to. In such cases the element.- of correction an^, 
the distance from the i.uiJi wall, uud the angle of 
the Gallery assumed :::::: 20 ^ i s'. 
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GRAND GALLERY, VERTICAL HEIGHT OF. 


ti*20 

970 

1240 

1320 

1500 

1070 

1760 

1780 


Distance 

from 

North wall. 

1 

Measured 

March 1. 

1 

Correction 

f«>r 

level Ihuir. 

1 

Measured 

March 11. 

Correction 
. for 

1 level lloor. 

General 

results. 

Notes. 

20 

30 

350*2 

— s*s 

344*2 

i 

344*2 

341*4 

( On step of pro- 
•j tniding pas- 
( sage floor. 

8- South of step. 

32 

I 351-0 

— 9-8 



341-2 

|10 South of step. 

77 



366 4 

~ 32-0 

334*4 

On level floor. 

125 



3942 

- 55 S 

338-4 

On level floor. 

270 



343 7 


343*7 

/On fl r s t a i x: 

J inches of trim 

1 j Grand Gallery 

1 F inclined flooi. 

550 

346 -0 1 




346*0 



341 -3 
33S 0 

334-5 

333 9 


33r> 0 
339-0 


330-0 
340 2 
33<S0 



i 340 0 ; 


340-0 

334-5 


: 342-0 : 

339-0 


342-0 
333 9 
339 •() 


Mean of height of (hand (Jalh ry hy 10 obs. — | 339‘5 


i .WK — Vertieal ! 
) height. 


ROOF OF GRAND OALLFUIY. 

(MARcri 1 , 1805 .) 

Examined the roof stone.s of Grand Galleiy, by a 
strong light fiom below, and made their number 
from north to south = Sn. 

Of these, the last nine towards the south are abso- 
lutely Idack with smoke ; those preceding them 
towards the north, are f)nly paj’tially black. The 
stones are manifestly of unequal lengths, and the 
tile-angle at 'vlueli they set to the general angle of 
the paasage, is i>y no means constant ; it was parti- 
cularly inark<'d at the fourth, seventh, and tenth 



GRAND GALLKRy. 


87 


SECT, i.] 

from the north. Looking up from below, the abso- 
lute cut-off of north end of Grand Gallery floor, was 
found to point to 4’3 of the roof-stones, measured 
from the north wall of Gallery. 

GRAND GALLERY, OVERLAPPINGS OP, AT NORTH END. 

Noticed with regard to tliese overlappings, that 
the first one of the side walls al)ovc the ramps, 
though making its due conij)i-ossi(Ui in the width of 
the north end wall, is not developed on that end as 
an end-ovcrlapi>ing ; whercfoi’c north wall goes up 
higher in plane of door than it otherwise would do. 

Noticed also, that when the end-overlappings of 
north wall (f.re. dev(;ht])ed, their undersurfaces follow 
the genei'al incline of the Gallery. 

The shape of the wall at tlu' highest overlapping 
of north end wall, where there is evidently a large 
forced hole, I could not examine : the figure indi- 
cated in the diagrani by dots, is from Perring’s 
large view's : also the groove above the third over- 
lapping, measured from below. (Sec Plate x.) 

This groove on either side, did not catch my eye ; 
but that may have arisen partly from much of the 
overlapping which it belongs to, having been recently 
broken away. Vy.se and Perring say, ' For the long 
‘ grooves running on each side the whole length of 
‘ the passage, it is difticult hi assign a use ; they are 
‘ roughly cut, and therefore coui'i not have bteii 
‘ used for a sliding platform, for wldeh, at first 
sight, they apjx’ar adapted Perhaps they wei'e 
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‘ made to receive a scaffolding for the workmen 
* employed in trimming off the sides of the passage.’ 
To this I may add, that the groove is represented so 
near the bottom of its overlapping sheet, that there 
was little strength left, to support any weight ; and 
as the grooved portion has to a great extent perished, 
without any strain being put upon it, — ^we cannot 
regard it as anything connected with scaffolding, 
but rather with some symbolic meaning. 

The same authors, who had more opportunities 
than any other men, since the building of the Pyra- 
mid, to examine the upper parts of the Grand 
Gallery, and arc therefore to be listened to with 
great respect for facts, say of its roof , — ‘ it has been 
‘ laid on a flat l.>ed at the incline of the passage ; but 
‘ a settlement towards the lower end has given the 
‘ roof-stones the angular direction shown in the 
‘ figure.’ I cannot altogether understand the me- 
chanics of this paragraph, combined with the Pyra- 
mid method of forming the roofs of passages ; 
generally by large stones spanning all across them, 
and far over the walls on either side ; but I hatl no 
means of examining the roof closely, and can only 
speak by appearances judged of from the floor, as 
to each ‘ tile ’ corner of a roof-stone really throwing 
a shadow ; and that there were thirty -six of them, 
in place of the thirty-one indicated by Howard Vysc 
and Perrin g, and thirty in the French work. 

The further intju-sures I was enabled to take from 
the floor, of the overlappings, are given below. 
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GRAND GALLERY, 

End-overlappinga of, at North end and on North Wall. 


Number of 
overlapping. 

Vertical height 
alKjve floor, 
following its 
incline. 

11 read th of, 
from North 
to South. 

DiflTcrences 
of Vertical 
heights. 

Notes. 

Ist from ) 
floor, 5 

2 

3 

4 

5 

6 

7 

Hoof, 

1 

94-4 

130*4 
166 7 
203*5 
(238*5) 
(2740) 
(309*0) 

344*0 

00 

5*5 

45 

(3) 

(3) 

(?) ; 

... 

f 

■1 

Tho numbers in par- 
entheses arc concluded 
only from eye-estimate, 
cheeked by the whole 
height, previously mea- 
sured. 

( A forces] hole between 
( 7 and roof. 

( The vertical height 
< of Grand Gallery at 
( that i)oint. 


Side-overlappingif at North end, Lut on East and West walls, 
and measured at right angles to incline, from ramp-surfaces 
upwards. 


East wall. West wall. Menu East and West. 


Numlier 
of over- 
lapping. 

llect'iMgu- 

Uri.i.llli. 

Uoetarjgii 

i 

lar height. 

lav height. 

1st from t 
iamp.s, ) 

63*8 

.31 

63*5 

2 

95*9 

.3-0 

956 

3 

1280 

2-9 

12S-1 

4 

159'9 

{3- ) 

159-8 

5 

(192- ) 

(»• ) 

(192- ) 

6 

(224- ) 

(3- ) 

(224- ) 

7 

(255- ) 

(3- ) 

(256- ) 

Roof, 

286- 

286 0 


DinVreuces 


Breadth, 

Rcctangi;- 
lar height. 

i 

* Bn-adth 

of 

reeliingtilar 

3*2 

6.36 

3 2 

lu ights. 

3*0 

9.5-8 

! 

3*0 

32*2 

3*0 

128-0 

30 

32*2 

(.3- ) 

159-8 

(3- ) 

31 *8 

(3- ) 

(192- ) 

(3- ) 

32 -2 

(3- ) 

(221- ) 

(3- ) 

32 0 

(3- ) 

(255- 1 

(3 ) 

31*0 

286-0 

31 0 
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OVERLAPPINGS OP GRAND GALLERY AT SOUTHERN 
OR UPPER END. 

This upper or southern end difFei's in many do 
tails from tlic northern end, as — 

1st, Tlic lowest side ov’^crlapping is developed on 
the end wall, together with all the rest. 

2d, The under surfaces of all those overlappings 
are level, and not following the incline of the Gallery. 

Sd, The end wall is m)t vertical, but impends or 
hangs over the great .step, i.e., leans towards the 
north by a quantity of about 1°. 

This circumstajiee may render the heights mca- 
.sured at this, the .south <-ik1, always rather .small ; 
while, again, at the muth end, the difliculty of 
eliminating fully the slope of the under-.surface.H of 
the end-overlapping.s may ha\e made them there 
rather too great. (See I*lato x.) 


(UeVN'l) (lAl.LEaV, 

OvKRLAPprvfi.s of, fit SffUth or ('i<per end. 




iJre.adrh 

Itcdu' f It.fl 



I'erfirij! height 

ft i.vi-r 

f«»r ? 1 UI fa 

Verl iffil height; 

Number of 
overlapping 

.'iliove 

1 great 

bipl'iiig 
fr-im South 
t<» North, . 

of .-Ntep tt* 
Gallery 
iitelined 

, ahovt- Giainl 
i Galh'iy floor, 



on .'<onth i 

floor, 

eonciinlnd. 



wall. 

*'ontirme«l. 

! 

1 st f r 0 m 'i 

! 



1 

floor of - 

84-9 

2 9 i 

7*5 

! 92-4 

great atep, .) 


j 


i 

2 

1103 

30 

9 0 

1 128*3 

3 

152 0 

30 

10-5 

i 1831 

4 

1 1S5'7 

f3'0) i 

12 0 

i 1977 

r, 


(30) : 


! ) 

6 


i-iO) ; 


' (2G7‘ ) 

7 


(3 0) 1 


1 (302* ) 

Roof, 


1 

. .* 

! 337*4 


.X 


^ H. — Tb«* numhpyri m not dirffi-tly 


PinV;rcr:ee I 
of vertu'.ai j 
heights. ; 


35 9 

34 8 

34 8 
34-8 

35 0 
35 0 
350 
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GRAND GALLERY, 

Side-overlappings, South end j but on East and. West walls, and 
measured at right angles to incline from ramp-stirfaces 
upwards. 


Number 

East wall. 

Wi*st wall. 

Mean East anil West walls. 

of over- 






lapi-ing 

from 

ramp- 

snrf;u*o 

up. 

1 

1 

Ri'<‘taugu- 

lar 

i 



i 

Ilf'etnngn- 
Ijir lu‘ight. 

Ereadth. 

Differences 

of 

nect.‘ingu- 
lar height. 

1 

i 

03 0 ' 3 

{>*2 0* ' 3* 

02 r> 

3 

3*2*3 
30*9 
i 31-7 
, (31 C) 

: (32 0) 
(310) 
(3-JO) 

*2 

nr> 5 3- 

lon;{f 1 ;p 

i 9t 1 ; 3- 

* ? t 3* 

94S 
125 7 ! 

3* 

3* 

4 

5 

0 

7 i 
Roof, ! 

loT'O 

. 

; ! •" 

1">7 0 

157 4 i 
fiso* ) 1 
(221* ) 1 
(252* ) 1 
2S4* 

Ci) 

1 (••<■) 
(3-) 

1 


Lart^c corin r of overIap])inj^ broken. 

t luarge pieec of fills overlappiiejr, from its lower cdj^o upwards, 
broken awa> ; and extensive drippintr mark.s, a.s of water e.sca])ing 
at the place. Jiam: vertically down from it. 

J After the first lOo inc'lie.s or so from t]u‘ south, so very long 
a portion of tiiis ov<o'la]»ping is broken away, thai no good 
measure cau b<f ubtaint'd. 

This is th;i.i overlapping, toward.s the lower side of which 
lloward Vyse and IVrring liave placed tlieir longitudinal groove. 
Hence much decay has evidently taken place since their day. 
(Sec Plate X.) 



ANTECHAMBER AND ITS PASSAGES. 

(Mahcu 14 , 15 , 1865 .) 

FlooVy from North end of great step at the top of Grand Gallery, 
on through the antechamber and passage beyond, into King’s 
chamber (see Plate xi.) : 

The joints of this floor all go right across it from East to West 
wall j the floor is horizontal. 

Floor-joints on East side. 


No. of Joints 
on fllotjr. 

First. 

measure. 

S»‘COTi;l 

measure. 

Moan, or 
lengtli from 
joint to i 
joint. 

Tt-tal horizontal 
ilistama? fi*om 
N. eml of great 
stej.) of 

Graml Gallery. 

l«t or N. titiii of ^ 
great ) 

0 0 

0 0 

0-0 

0 0 

2 

02 2 

02*3 

62 2 

02 2 

3 

C4 5 

04-5 

64 5 

126-7 

4 

47 3 

47 2 

47 2 

173 9 

5 

858 

85-8 

85*8 

259 7 

0 

! 70 0 


70 6 

.330-3 


NuU's. 


Lirm'st«)nc cn»ls 
hero, an<l gnmito 
hcgiiiH. 


Floor joints on Wkst side. 


No. of Joints 
on flour. 

Long- K from 
j<»int to joijit. 

{Total •listaiiee 
from N. eml 
•f great stej*. 

Notes. 

lst,orgreatstei» t 
N. eiul. 

i 00 

0 0 



62 0 

620 

Limestone up to this p<.tint, 


64 -6 

126 6 

granite btjycmd it for the 
door. 


47-3 

173*9 



85-8 

259-7 



70-0 

330 3 



The northernmost stones, as from 126 '6 to 173*9 In the above 

passage, is a>Kiut 0*3 in l ^vcl ah.jvit the two limestones preceding, and 
the two granite stou s following it ; and the last of them is about 0*8 
below the level of lirst c.f Kiu;' s chamber door. 
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ANTECHAMBER AND ITS PASSAGES, 

Floor op — continued . 

Breadths of, above floor, at different parts of its lengtli, from 
North end of great step of Grand Gallery. 


Distanco 

from 

great step. 

Breadths 

mca.suro.d. 

Notes. 

01 

41*8 

Tlii.s i.s from East wall to certain marks on 
floor, <»bsciirely indicating wdiere old West 
•wall, now broken away, once stood. 

. . ■ 

60*5 

To i^resent broken-away West wall. 

136 

41*45 

Between tlio true ancient wall.s, both East and 
West, of granite, and under Greaves’ granite 
leaf. 

171 

40 *8 

Normal part of floor, save chippings. 

... 

481 

To siiles of small rectangular trendies cut 
* on either side of floor and into the walls 
high up. 

214 

41*2 

floor proper. 


48 0 

Floor extemled by brca<lth of the small 
trenches three to four inches deep : this 
peculiar ]*art of the iloor is in the antc- 
ehambe r, and extends from 153*5 to 228 *7, 
barring interrniitions from ]>ilasters now 
nearly broken away. 

251 

41 4 


321 

41*4 



N.B . — The parts shaded in Plate xi. of this 
passage, with crossed lines, represent granite ; and 
with single lines, limestone. The two walls and 
floor do not begin their rcopecrive granites in the 
same vertical plane ; but all other features, as of 
joints, the broadened part of the floor, etc., are 
truly rectangular to axis of j^assage. 
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The numbers on which the particulars connected 
with the base of the walls are given in the above 
plan, are as follows : — 

Distance Measures near base of Antechamber Passages. 


Fast side. 


Went side. 


Dist.aiire from 
groat stoji. 


mtasure. lucasui**. 


Longitu- 
: dinal 
I)rfridth 
of 

pi last t* vs 
. and of ' 
rtoi»rsi»h 


Distaneo from 
groat step. 


[Longitu- 
I dinal 
j breadth 
! of 


First ; Soootnl 
jiioasure. moaaure. 


ipilastors 
I and of 
door siilo 
i hole; 


Beginning of the granite, . 130-6 

Beginnmg of cut-out in lloor, 1 o3 0 
North edge of tir.st pilaster, 175*2 
South ,, ,, 181*0 

North edge of second pilaster,! 202*5 
South ,, ,, I 20s *3 

End of ^ ut-out in floor. . j ;;20-3 
Beginning of Kijfg’sclianihet-,’ 330-3 - 


136-0 

134*0 134*3 

152-5 

153-4 , 153*8 

: 22*0 

1 1 22*1 

174*5 : 

1 

6 

■: 5*8 

j 5*6 

180*5 , 

181*0 182-0 1 

; 21*4 

! i 21 * 

202*0 1 

202-4 i 203 - ±1 

■ 5*8 ; 

i 1 5*6 

208*0 ' j 

208 *0 I 200 * ±; 

21*1 

204 

220 - ± 

229 8 1 230-0 ; 

330*2 1 

330-3 330*3 ! 


Of Nortlierii j»art of ai.;ovo p.i.'^saL'e, f>r near great step — 
fleight — 43*7, and hreaifth -- 41*5. 

And of Southera part of above j»a.s.sage, or near King’s chamber- 
Height = 43*6 to 43*8, and l)i*vadtli ~ 41*4. 

This ver>^ peculiar little antechamber, wliich finds 
itself rather north of the middle of the short horizon* 
taJ passage leading from the Grand Gallery to the 
King’s chamber — lias a rnuch greater width than 
the passage, oaho bi the part which is soracAvhat 
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increased by the breadth of the side depressions in 
the floor. But the full width of the antechamber 
does not appear in the plan previously given of the 
passage, except by certain dotted lines, because the 
lower two-thirds about, of tlie room are filled in, on 
the east and west sides, by a thick wainscoting of 
granite ; In^nce the full width of the room is only 
clearly visible near the ceiling, and is then found 
to measure from 

05*0 to 05 ‘3 

while its length meaHnrea from North to Simtli 

near l^ast . . . . ... 116*3 

.ind near Weat aide, . . . — 110*8 

V)ut along floor near Kast si<h\ . . . , = 116*i! 

the height of tlu* room from floor to ceiling varying 
according to the more or h\<s .sunken position of the 
floor st<»nea, ..... from 140 ‘2 to 149*5 

Oii'i umfcrence i»f walls, iimU r coiling, , . . = 303*4 

At a dt'pth uf 4G‘2 below ceiling on east side, 
and 3V a on I he west side, the above wi<lth of 65'2 
is suddenly d“creasi'd to 41’4 and 4 2’0 by the sort 
of graui(i‘ Maiiiseot mentioned, rising from the 

floor u]) to I lie above mentioned 4G'2 and 37 a from 
the ceiling. But tJie \.idth is again increased to 
48'1 in the oarts extending b< tween 39 4 and IIC'O 
from the noith end of the room towards the south ; 
for within these limits of space certain bi oad grooves 
were originally cut out, leaving onl}' narrow pilas- 
ters between, which pilast ^rs have since been nearly 
completely knocked away, chip a*‘ter cliip, by speci- 
men-seekers. 

The position of the antechamber in tJ)c course of 
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the passage may bo obtained from the following 
numbers, amongst which arc marked some of details 
which ■wall be recognised in Plate xii. 


Measures of a Pean, near top-level op Antechamber. 


Farta ineasured. 

East side. 

I 

West side. 

North end of antechamber from North end of 
gi-eat step, ....... 

1131 

113*6 

North side of slit containing granite leaf, 

132*6 

133*0 

North side of granite loaf, omitting boss, 

134*0 

134*6 

South side of granite loaf, .... 

150*3 

150*8 

South side of slit containing granite leaf. 

150*3 

150*8 

South side of ridge containing granite leaf, 

153*9 

153*8 

South end of antechamber, .... 

229*4 

229*8 

South end to a fractured edge, 

236*? 1 

230*6 


Ecfcrring now to the hirge opening-out of all the 
sides of the antechamber, Plate xti., w'c may state 

Of tlie ceUinf]^ it ia of granite, in three lengths, from North to South, 


measuring, 

the 1st, = 41-5 

2d, ==, 

.‘hi, . . . . = 36 5 nearly. 

Of the N^rth wall, it is • i limestone, rough wuth pickmarka ; and 
in three courses, measuring from the to[), 

1st, 2n'(» 

2d, 3.‘)3 

3d, 4JT» 

Whole hf'ight from floor, ..... ~ 149 3 

Brc*a<lth at top, . . • . . , = C5'2 

,, inside granite wainscot, . . . = 41'7 


Depth from ceiling to granite wainscot on East side, = 46*2 

,, ,, „ W^est ,, = d7 o 

Of the South vHilly it is entirely of granite, except the topmost 
course, which is 12 0 deep of limestone. 

Whole height from floor surfve to ceiling, . « 149*4 

,, bottom of side-hollows to do., «= 152 5 ± 

Brejvdth at toj*, . . , , . . 65*2 

Breadth oisewh (TO, . , . . , =ss 48’li: 

(aV./A — fn this, different from its congener the North 
wal', where the breadth is 41*7 only.) 
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This soutli end wall is chiefly remarkable for the 
disputed *four' or *Jive* vertical lines of many 
authors. 

They are actually and really four, (4) in number ; 
and are deep, straight, vertical grooves, which sub- 
divide the space from east to west side, at the level of 
any eye, symmetrically into Jive parts. (Plate xii.) 

Their depth, = 2 '8, and their breadths, taking 
them from east to west, are — 

Near the top, == 3 6, 4 0, 4 0, and 4*0 

And near the bottom, = 3*4, 3*8, 3*5, and 3*3 

Their shape in cross-section being somewhat para- 
bolic. Measured from east wall near top, and 
therefore above the granite wainscot, their central 
lines are distant therefrom 17‘0, 27‘4, 37‘9, and 47*9 
respectively, and near the bottom = 9*1, 19*6, 29*6, 
and 39*7 respectively. 

The grooved granite stone is much fissured and 
broken away below. (See Plate xii.) 

East imll, all composed of granite, except the 
small stones marked L ; — 


Whole height from floor to ceding, . .«= 149*3 

,, length from North to South, . . = 116*3 

Height of joiTjt of first course, above floor surface, . » 43*7 

Height from first to second course, or top of granite 

wainscot, 69*4 

Height from second to third course or t^ciling, =» 46*2 


The granite wainscoting of this wall is 12*0 
thick from wall ; but has four broad grooves cut 
back upon it, 4*0 deep. Of these, from the north. 

The first is 16'5 brosd, and extends over fron- J 9‘5 to 36 '0 fronilf. wall 
8eeood22-0 3»'6 to 61-6 

third 21-8 66-4 to »8-2 

andfourth 22-6 , 93-$ to 116 0 

or to South wall. 

VOL. II. 


G 
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The intervening spaces, or ribs, or pilaster^ are 
3*6, . 6’0, and 5*3 broad respectively, but are now 
broken away for by far the greater part of their 
height. The first groove, however, is only cut to a 
depth of 59*4, or to bottom of granite leaf, which 
spans the room, leaving solid stone wainscot or 
wall under that ; while the others all go down to 
about three inches under the floor. 

West wall, all composed of granite, except the 
stone marked l. 

Along the southern edge of the northernmost of 
the two granite stones, next under the ceiling, — is 
an appearance, partly of a bad joint edge and partly 
of a flattish curved beading ; making a sensible 
difference from all the ordinary joints. 

This west wall differs mainly from the east wall 
in having a higher wainscoting (higher by 8*7) ; 
and, in the tops of the three southern flat grooves 
(4* deep) laaviiig three semi-cylindrical hollows cut 
straight back to the wall, through the remaining 
8 ’3 of thickness of the granite wainscot. These 
semi-cylindrical hollows have a radius of curvature 
= 9. The first flat vertical groove from the nortli 
descends only to the bottom of the granite leaf — 

and is 17*1 broad, and extcorls from 20*2 to 37*3 from N. wall 
the second 21*7 ,, ^ 41*0 to C2*7 

third 21*8 „ ,, 68*0 to 89*8 

fourth 21-3 „ 95*2 to 116*5 

leaving the projecting ribs between them, in the 
few places wliere they at present exist, in breadth 
= 3*7, 5*3, and 5 4 respectively. 
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This west side wall is also noteworthy at present, 
on account of the forced passage made from its 
lower north-west comer, to meet north air-channel 
from King’s chamber. 

THE ‘GRANITE LEAF.’ 

In the antechamber’s first groove from the north, 
is to be seen Greaves’ ‘ granite leaf,’ or the ‘ port- 
‘ cullis’ of many authors. It is, in tliickness from 
north to south, on east side, = 15'4 ; and on west 
side, = 16‘0 ; crossing the antechamber from east 
to west in two courses, — whereof the lower is from 
27 5 to 28‘0 high, and the upper from 18 0 on the 
east to 23*6 on the west, the upper surface of this 
upper stone being very rude and fractured. Further, 
the lower side of the whole granite leaf is 43*7 
above the fioor, and the upper side 57*0 nearly 
below the loof. (See Plate xit.) 

I had concluded, V^efore visiting Egypt, that this 
granite leaf could not be a portcullis ; because, if 
lowered to the floor, it would not c<^me near enough 
to the door to stop it up. Local examination proved 
this idea correct ; for the space between north wall 
of antechamber and north surface of granite leaf is 
21 inches, so that a man can easily stand between ; 
and ho could also easily clamber over said granite 
leaf, if lowered to the floor. But it has not been so 
lowered ; and cannot be, without its grooves in the 
east and west walls being cut >owcr than they are by 
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43*7 inclies, for it stands on firm granite and lime- 
stone at that height. The granite leaf is moreover 
cemented into its place, and wedged in after a 
fashion from the north, the groove being one inch 
broader than the stone. The groove, as visible 
above the granite leaf, up to the top of the granite 
wainscot, is remarkably well, truly, and smoothly, 
made in the solid granite. . 

So much care could hardly have been taken to 
introduce, once and for all, two stones which ‘ever 
after were to have been fixtures ; and the present 
appearances are certainly in favour of their being 
intended to slide upwards again, rather than down- 
wards. For what purpose t Perhaps to disclose 
some secret ; and it is well to call prominent notice 
to the raised ornament on the upper of the two 
stones forming the ‘ leaf;' it is something like one of 
the rudimentary handles on later sarcophagi, and a 
most unique thing certainly, throughout the whole 
of the Great Pyramid. It is of the following shape 
in elevation and vertical section ; and is 7 inches 
broad, and 7 high, measured on its second surface, or 
that next the whole stone slab ; and 5 inches high, 
and 5 broad, measured on its first or outer surface ; 
1 thick, and has its lowest line 5 inches above the 
joint between the lower and upper stone. It is 
further 16 from west wall and 18 from east at its 
boundaries, or 19*6 and 21*6 respectively at its 
centre. (See Plate xti.) 



KING’S CHAMBER. 
(Makch 11, 16, 18, 19, 20.) 


OENEKAL PROPORTIONS OF. 

This fine room is entirely constructed in polished 
granite, and appears rectangular everywhere ; the 
general measures of it are as follows ; either by the 
400-inch slider, or the 100 A and 100 B rods : — 


Height of, floor to ceiling, granito both, but the floor-blocks sensibly 
disarranged from mutual level — 


Near North-East angle of room, 

,, middle of North aide, 

,, North-West angle, 

,, South-West ,, 

,, xniddlo of South side, . 

,, South-East angle, 

,, North-East angle, repeated, . 


230-8 

229-7 

229-2 

229 9 

229- 5 

230 8 

230- 8 


Mean height, 230*1 


The differences amongst the above measures are 
chiefly owing to the errors of floor- blocks, or effects 
of modem dilapidation. 

Length of, or from East to West wall, along SoxUh side, near door 
level — 


Eirst measure, 

on March 11, 

ae 

412-6 

Second ,, 

,, . . . . 

VS 

4l2r58 

Pirrt 

March 16, 

er: 

412-5 

Second ,, 

,, . . . • 

- 

412-7 


SoMth side mean. 

MC 

412-60 
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And along North side — 


First measure, 

on March 11, 

412*4 

Second ,, 

»» 

412*5 

First ,, 

March 16, 

412*5 


North side mean. 

= 412*6 


Mean length for whole room. 

= 412*56 


Breadth, or from North to South wall — 

Near East side, first measure, ... . = 206*4 

,, second ,, . . . . = 206*2 

East side mean, 206*3 

Near West side, first measure, . . 206*3 

Mean breadth for whole room, 206*3 

Diagonals of Floor — 

From South-West to North-East corners, . 462*0 

,, North-West to South-East ,, 461*3 

Mean measured diagonal fioor, 461*7 

And same coinimted from sides, dri**? 

412*6 and 200*3, . . . — Lj. 

Diagonals of East wall — 


Low North-east corner to higli South-East, . . 309*2 

Low South-East cornt‘r to high North-East (sub- 
tracting 1*6 for hole in low South-East corner), 310*0 

Mean diagonal for East wall, 309-6 

And same conj|mted from breadth } 'i09*0 

and height, 206*3 and 230*1, . ] 

Diagonals of IVest wall — 

Low South-West corner to high North-West, 310*4 

Subtract 1*0 for a sunk floor stone, . . 1*6 


309*4 

Low North-West to high South-West cannot bo measured by 
reason (d deep hole in floor in low North-West comer. 

The diagonals of the nortli and south walls were 
unfortuno,toly rather too long to measure : there is 
however every ]'robability, from angular measures 
subsequently taken, that they are as nearly rect- 
angular and paralleJ. as are- the east and west walls- 
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king’s chamber, floor op. 

This floor, though once exquisitely level in polished 
granite, and greatly praised by Howard Vyse and 
others for its remarkably close joints, — is now much 
decomposed as to some stones being higher, some 
lower, than others, by a total quantity of more than 
an inch. An effect, one is inclined to tliink, result- 
ing, possibly, from earthquake action subsequently 
to the large excavations in the neighbourhood of this 
room, carried on both Ijy the Colonel and Signor 
Caviglia : and it is wortli while to record here, that 
Mr. Sopwith, in his Notes on Egifpt, mentions find- 
ing the house of the engineer of the railway between 
Alexandria and Cairo half ruinous, in December 
1856, from a then recent shock of earthquake. 

The blocks of the floor are notably arranged in 
six grand stripes crossing the length of the room ; 
but they are not equal in breadth. The joints, 
measured in the usual manner, give the following 
results : — (See Plate xiii.) 


Joints along South side. 


Jclllt. 

Liitigf li.s, 
jwiat to joint. 

Tot.nl di.sLincfs 
fixHii K:;st side 

Uoinarks. 

] Ktist wall, 

0 0 

0 0 


i 

(29 -5) 

(29*6) 

A half stouo merely. 

1 

03*2 

63-2 


1 2 

67 0 

Hi ‘ -1 i 


1 

! 

(46 *6) 

(17V-7) 

.\ half stone again. 

88*3 

219-4 

! 

! ^ 

67 G 

2S7 -0 

j 

5 

67*0 

334-0 

\ 

i Wost wall, 

1 

58*6 

412 6 

1 

i 
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KING’S CHAMBER, 
Floor of — continued . 
Joints along North Side. 


Joint. 

Lengths 
fronj joint 
to joint. 

Total 
Distances 
from East 
side. 

Remarks. 

East side. 

0 0 

00 * 


1 

63-2 

63*2 


2 

6S 0 

1312 


3 

88-0 

219*2 


4 

67-8 

287 0 

Portions of the northern ends of these 

5 

06-9 

353 9 

Inst three rows of stones have been ex- 

West wall. 

58-6 

412*5 

tracted, leaving a hole. 


Joints along East Side of the several North and South 
Floor-courses. 


Namo 

of 

Joint. 

East side. 

j Second 
' lino i.f 
i blocks 
West of 

Ea.st wall. 

Third 
line of 
blocks 
West of 
East wall. 

Fourth 
line of 
blocks 
West of 
East wall. 

Fifth 
lino of 
blocks 
West of 
East wall. 

Bixlh 
line of 
blork.s 
West of 
East wall. 

North side, 

0*0 

0*0 

0 0 

0 0 

0-0 

0*0 

1 

107*4 

20*1 

55*0 

21*1 

34 3 

21*0 

2 

78*8 

93 2 

46*9 

136*2 

1520 


3 



83-9 

• * « 


... 

South side. 

26*1 

93*1 

206 

49*1 

261 

185-3 

Sum, giving ) 
breadth of r 
chamber, j 

206*3 i 

206-4 j 

206*4 

206*4 

206*4 

206*3 

1 

1 

1 

1 



i 

i 


The 'coffei ' stands npen the open floor of this 
room, without apparently any mark to guide its 
placing, or anything to prevent its being pushed 
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about an3nvhere. It is nevertheless most probably 
stiU very near its original position, for its place is 
very similar to that of the sarcophagus sunk up to 
its top in the floor of the large chamber of the 
second Pyramid. But the place evidently has been 
somewhat disturbed, for the south end of cofier is 
tilted up on a stone, a black flint pebble of modem 
pushing in, and about 1*5 high ; the cofier is also 
nearer the north wall than the south by 20 inches ; 
and is further askew on the floor, so that north end 
of west side is nearer to west wall, than is the south 
end of same side, by 2*5 inches ; the distances mea- 
sured in direction of coffer’s sides being thus ; — 


South-East corner, 

from South wall, 

68 6 

South-West 


67-9 

North-East 

North 

47-7 

North-West 


486 

Nortl^West 

West 

53-8 

South-West 


66 3 


king’s chamber, walls of, generally. 

These walls, by many persons thought the chief 
triumph of the Pyramid-builders’ architectural skill, 
from the fineness and evenness of the joints, are also 
symbolically remarkable in being composed of five 
horizontal courses which run round and round the 
room, of the same heiglit eveiy where, and all of 
them of equal height with cacli other to 0*1 of an 
inch, — with only the single interference, viz., that 
over the doorway, to make its roof very strong, 
there is an enormous block introduced, equal. 
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throughout its length of 122’7 inches, to exactly 
two of the courses. 

The ‘Jiveness’ of these courses is all the more 
noteworthy, because, while it seems to have been 
called attention to by the builders, in the four deep 
lines which subdivide the space over the antecham- 
ber entrance to this room into Jive portions, — many 
travellers have written that the number of courses 
in the King’s chamber is six. (See Plate xiii.) 

Yet not only are they five only, but all the five 
are of equal height, viz., 47‘0 inches ; for though 
the lower course appears, on being measured off the 
floor, to be only 42 '0 inches, — yet the hole which 
exists in the north \ve.st corner of the floor, enables 
one to see there the construction of the walls, and 
to perceive and feel that the granite of the lowest 
wall-course goes down five inches xinder the level of 
the floor before it conies to a joint ; and then n sts 
on limestone, as sliown in a sketch made at the 
place, and to bo seen in one corner of Plato xiii. 

To prov^o Ijeyond all douljt that there are five, 
and not six courses, I wished to have measured the 
height of each ci^urse, and then compared the sum 
of their heights with the wdiole height previously 
given by the great measuring-rod ; but not being 
able to reach the upper courses, I give them only by 
eye-estimation, placing them in brackets in the fol- 
io wuig table ; but supplying everything else by direct 
measure ; the roughness of the first-course measures 
being due to the rbsorganized stitc of the floor. 
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Vkktical heights op Wall Coueses in King’s Chamber, as 

MEASURED IN DIFFERENT DIRECTIONS SEEN FROM THE 
CENTRE OF ROOM. 


DiroctlonH 
bearing from 
centre. 

Height 

first 

course 

from 

floor. 

Height 

of 

second 

course 

from 

floor. 

Height 

of 

third 

course 

from 

floor. 

Height 

of 

fourth 

course 

from 

floor. 

Height 

of 

fifth 

course 

from 

floor. 

Sum of 
heights of 
courses. 

Height of 
room in 
same part 
•by a pre- 
vious inde- 
I>eiident 
measure. 

B.-N.-Ea8t, 

421 

47*0 

47-1 

(47-0) 

(47-0) 

230-2 

230*8 

East, . 

42*4 

470 

(47 0) 

(47-0) 

(47-0) 

230 4 

.. . 

E.-}S.-Ea8t, . 

42-7 

47 1 

47-0 

(47-0) 

(47-0) 

230-8 

230*8 

S.-S.-East, . 

Wall much tls.sured throng 

h several courses. 



South, 

41 1 

47-0 

(47 0) 

(47-0) 

(47-0) 

2291 

229*5 

S. -8. -West, 

41*4 

47 0 

47-0 

(47-0), (47-0) 

229-4 ) 

OOQ.Q 

W.-S.-Weat, 

41-6 

47-0 

47 0 

(47*0) 

(47-0) 

229 -G J 

if 

West, 

41 -G 

47*0 

(47-0) 

'(■17-0) 

(•17-0) 

229 G 


W.-N.AVest, 

41*2 

4G-9 

47-0 

1(47-0) 

(47 -0) 

229-1 

229*2 

N. N..West, 

Uole in tIo(»r cuusml by removal of three blocks. 

» • . 

North, 

42*0 

47*1 

1 H7-0) 

|(47-0) 

(47-0) 

230-1 

229-7 

N.-X.-East, 

42-3 

L_ 

47*0 

L. . . 

1 47*0 

[(•it-O) 

(47-0) 

230-3 

230-8 


The above talilc can leave no doubt of the 
number of coursc^j being five, or a characteristic 
Pyiainid number ; and tui respects their equality of 
height round every side of the room, that must have 
cost a great effdrt in many ways; -for elsewhere in 
the Pyramid, aiad as more particularly seen in the 
granite lining ^f King Shafre’s tomb, if the oljjcct 
was to build 'a wall surface lU'Wcl} , the architect 
simply built a good surface, and cared not what 
and: even heights of two adjoining stones 
*^^e, so long as the joints between them were close 
and true. The argumcuit therefore follows, that 
something more than a good wall was wanted, or 
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that something further was intended to be symbo- 
lized, by these Jive courses in the King’s chamber. 

Each of the above five courses is formed in the 
run of its length, of many blocks, whose lengths are 
various ; and apparently therefore, symbolically un- 
important. I measured the lengths, however, in 
the three lower courses ; and am enabled now, by 
the kindness of Mr. Aiton, to add the measures of 
all five, as taken soon after I had left by Mr. Alton’s 
assistant, Mr. Inglis. A comparison of his numbers 
with mine, through the three first courses, will 
indicate the possible limits of error where his stand 
alone : I have noted to my own, that the measures 
are very rude, and not worthy of competing in their 
united lengths for determining the whole length of 
any of the walls. 


East Wall, vertical Joints in. 


Lowest course. Heoond r.»ur«f . Tlilnl rse. j Kourtli coune i 


Joint 

1 

I 

i 

Total 


Aiton 

Total 

I<cnKth 

Alton 

TiiUl 

Altuii 

Total ' 


jjoiut to find 

difl- 

joint 

and 

«Ui«* 

joint 

and 

dtH- 

and 

din 


I joint 

1 IiiKlla. 

1 

tvme. 

, joint. 

1 

lllglM. 

taiicc. 

joint. 

iTlK'liH. 

t ancc. 

lUiCliil. 

twiw. 

North wall. 

( 00 

no 

on 

0 0 

0 0 

0*0 

: 0 0 

0 0 

1 0 0 

0 0 

0-0 

1 

i l^J'8 

LV9 

10 V 

71 6 ' 

72 0 ■ 

71-6 

52 7 

.52 ' 

.52 7 

43-0 

43-0 i 

2 

j SO'.*) 

.11 0 

47 

66 S 

.*6 f> ‘ 

12S-4 

(44 8 

33 0 

V*7 -5 

37 9 

80-9! 

3 

44 0 

44 0 

9 13 

, . ' 



,(58 2 

69 U) 1515 7 

43 0 

128 -9 j 

4 

' r,r, 4 

j 0.5-0 

1.W7 


!! i 



.. 

35-0 

163-9 

South wall, ' 49 0 

49-9 

206 2 

77 7 

78 0 i 

i 

2<Kil 

■ 60 5 

61 V j 2oe; i 

42 0 

205-9 


Fifth '-r 


AH' I> ; 


O'O 0''' 




The brackets on two sots of mimbors of the third course 
attention to a cajie of certain blunder, either of mine, or Mr. 
Inglis’s ; but v/h\ch, — 'X is now left to some third observer to 
determine. 
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West Wall, vertical Joints in. 


Joint. 

Lowest course. 

Second coune. 

Third courne. 

Fourth course. 

Fifth or top 
course. 

LeT)Kt.h 
joint to 
joint. 

Aitoti 

nnti 

lUKlla. 

Total 

dls- 

tftnoo. 

1>cnfrth 
joint to 
Joint. 

Alton 

and 

luKlts. 

Total 

dia- 

taiice. 

j 

Length Aiton 
Joint to and 
joint. 1 Iiiglis. 

Total 

dis- 

tance. 

Alton 

and 

InglU. 

Total 

dis- 

tance. 

Aiton 

and 

•luglis. 

ToUl 

dis- 

tance. 

South wall. 

0*0 

0*0 

0 0 

0*0 

0 0 

0 0 

0 0 

0 0 

0 0 

0*0 

0*0 

0 0 

0*0 

i 

36*0 

36*0 

36*0 

14-7 

15 0 

14 7 

47*8 

48 0 

47*8 

65 0 

65 0 



2 

61*7 

61*9 

97*7 

.37 6 

37 0 

52 -.3 

! 67*4 

67*9 

115*2 

41*0 

106*0 



3 

42*0 

42*0 

130*7 

34*9 

3.5 0 

37 -2 

.58*:} 

.58 1 

I7;i*5 

1 41*0 

* 147*0 



4 

.32 3 

31*9 

172 0 

69 0 

i 69 0 

1.56 2 

! - . 



i . . 




North wftll, 

34 4 

34*1 

206*4 

.'iO 2 

1 47-9 

206*4 

I 32 5 

* 

31 -9 

206*0 

1 

j .58-8 

j 205 *8 1 205*9 

* i 

1 205*9 

1 


North Wall, vertical Joints in. 


lAiwest cotirso- 


8econ<,l CoursH*. 


Third course. 


I Fourtli course. I 

I course. 


j Length 

Alton T»>tal 
lid illx 


Aitwn Total 
lid ■ 

I.ength[ 

Ait*»n 1 

id 

Tot.Al 

Oil 

: Ait.in 
' lul 

TotM 

ills 

Aiton 

I'joiia 

liigUa. I taiice. 

joint, i 

Il4gl6 


lliglis. 1 

taiioe. 

, luglis. 



JC. 

Inglis. 



Wfifit wall. 

0*0 

1 0*0 

0 0 

00 I 00] 

0-0 

0 0 

0*0 

0 (» 

0-0 

0*0 

1 

54*5 

j .54 5 

38-7 

.37 9: 3S-7 

(36 -0 

4S-5)| 

.'iti -0 

46 0 

46 0 

222 0 

2 

45*4 

4*2*6 ! 99 9 

6.5-8 

66 0 ! 104 5 

(6 ; 6 

51 4)' 

99 6 

f.l 9 

107 9 


3 

49-5 

49 9 i 149 4 

774 

77 0 ! i81 9 

61 5 

61 4 

161 1 

79 0 

186*9 


4 

t>:i *0 

6.3*0 212 4 

! .53-5 

.53 0 I 23.5 -1 1 

44 *2 

44 0 

2<'5-3 

.5 1 0 

237*9 


5 

57*5 

.5/ *5 ■ 2«19 

54 5 

.55 -4 i *289*9 , 

83 9 

S4 0 

289*2 

S4*0 

321 9 


6 

4ir2 

40 0 ; 310 0 j 






54 0 

375*9 


I'''or ) - 

Milfi 01- / ' 

62*0 

61*4 ! 3"2 1 









wall. 

41 2 j 

41*5 ! 413 3 1 

12*2*7 1 

122*4 i 412 6 j 

122 *1 

122*4 1 411 9 

36*0 

411*9 

190*0 


0*0 

222*0 


South W.\ll, vertical Joints in. 


Joint. 


wall, 

1 

2 

4 

5 

2 

7 

8 
0 

wall. 


Lowest course. 

Hecond course. 

Third course. 

Fourth course. 

Fifth 

COi 

I 

Ixingthl 

Alton 

Total 

i lA-ngth 

Aiton 

TuUl 


Total 

Alton 

Tof.al 

Aiton 

joint to, 

aud 

dis- 

'joint to 

and 

di- , 

.] and 

.u»- 

and 

; di.s- 1 

and 

joint, j 

Inglis. 

tance. 

1 Juint. 

Inglis. 

taiiix'. 1 

! IniiiiH. 

taiii'c. 

Inglis. 

j tam«. J 

Inglis. 

0*0 

1 0*0 

0*0 

0*0 

0 0 


.-.-0 ! o t ! 

0 -0 

0*0 

! oo! 

0*0 

37-1 

I 37.4 

37*1 

79 8 

79 -.H 


49 O! 43*1, 

, 4:1 0 

.51 0 

i 51 0 ! 

00 0 

63 *0 

63*0 

100*1 

3.5*0 

35 3 

111 8 

.55 5 5.5 0 ' 

98*5 

67 0 

llS-t> 1 

1 193*0 

37*6 1 

37*4 

137*0 

39*0 

40 0 

1.53 8 : 

7u 0 ; 7*2 <• , 

169 1 

45 0 

: 162 0 


46*0 1 

46 1 

183 0 

88*8 

30 0 

192 6 . 



42 0 

1 205*0 


47*4 

47*6 

231 *0 

66*2 

65*0 

248 8 j 

t;3 *3 

35*2 0 

72 0 

t 277 *0 


39 5 

39*6 

270*6 

47*5 

47 5 

2it6*.*l I 



to 

■»2o *0 


40 3 

40*0 

310*8 

41 d 

41 0 

3.17*3 1 



42*0 

' 362*0 


40-3 

40*1 

351*4 

38 7 

38 5 

.376*0 1 






42 6 

43*0 

39.3*7 









1 lO'l 


412*8 

86*2 

35 3 

1 412!: 1 

59 r .58 0 

i 4:r6| 

49*9 

1 411*9 

1.59*(' 
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REMARKS ON THE WALLS INDIVIDUALLY. 

East Wall. 

Good joints, and smooth surfaces of granite ; no 
peculiarity except tlie unfortunate Russian-German 
inscription 

Tcharikofk Napleubero 
184.5 if Mai 

smeared on in black oil-paint, and in letters six to 
twelve inches high. 


We.st Wall. 

This wall has joints in two courses near its 
southern end, low down, and tliereforc not far from 
the coffer, — seriously chipped l)y travellers for 
specimens. 

Nortu Wall. 

This is chipped all round the corners of doorway 
and round the air-hole. 

This northern air-hole go('s straight and reed 
lineally in, to a distance, of more than 100 inches : 
after wdiich it is stopped up with modern broker 
stones and sand. 

On the north wall the mca.surcs of mouth of 
the air- channel, which is rectangular, are as fol- 
lows : — 


East aide of North air-hole distant from East end of room, 
West ,, ,, 

Bre^idth of air-holo, . . . . - 

Height of top, iro»n fioor of room, 

„ bott.im OK i-ast aide, from floor, 

*> ,, West 

Tallness of air-hole, , . , . . 


08-3 

loor) 

HU 

420 

36*4 

30-2 

5*7 
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South Wall. 

Remarkable for fissures near east end, passing 
through several courses as they stand ; there is 
much surface-fissuring also about the mouth of the 
air-channel, (See Plate xiii.) 

This air-channcrs mouth is a large, arch-roofed, 
tunnel-shaped thing ; but at a distance inwards of 
from 50 to 100 inches it gi-adually decreases to 
much about the same size and proportions as the 
northern air-hole. 


East side of South air-hole, at its broadest part, distant 

from East end of r(»om, . . . . = 914 

^.ast side of South air-h<»U*, at level of first course, 

distant from East end of room, . . . = 03*0 

Broatlth of the hole, at its hroatlest ]>art, . . = 17*5 

,, at level of fii'st course, . . = 110 

Tallness of hole, . . . . . = 23*1 

Height from floor to top of hole, . . = 59*5 

j, bottom of hole, . . = 36 4 


N.B . — The far-in, naiTowed portion of this liole, 
seems to be beneath the level of the first wall 
course, similarly with the northern air-hole. 

Ckiuno. 

The ceiling of the King’.s chamber is remarkably 
finished in appearance, being composed of polished 
granite, which crosses the iMom in lengths from north 
to south. In the run from east to west there arc nine 
of these flat beams, but tlie two end beams ha v e 
something more than the half of their brea 1th con- 
cealed ; there are therefore in vealit>' onl}' seven full 
beams, and two portions of beams to form the ceil- 
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ing. The breadths, however, of the whole ones are 
not equal ; and hence the number is probably not 
important symbolically. (See Plate xiv.) 

I did not measure the breadth of these beams 
myself ; but having compared Mr. Perring’s draw- 
ings with Messrs. Aiton and Inglis’s measures, and 
found a certain amount of resemblance, though not 
so close as it might be, — have deduced the follow- 
ing probable breadths, approximately : — 


Whole distances 
from East wall. 


East w 

all of ceiling of King’s charabei*, 

= 0 0 

0- 

East wall to Joint 1 

22- (?) 

22- (?) 

Joint 1 

to 2 

SO- (?) 

72-(?) 

2 

„ 3 

S2- (?) 

124- (?) 

3 

M 4 

53- (?) 

177- (?) 

4 


49- (?) 

226- (?) 

5 

,, 0 

46- (?) 

272- (?) 

6 

„ 7 

Cl- (?) 

333- CO 1 

7 


f>7- (?) 

390- (?) ! 

8 to West wall. 

22- (?) i 

412- 1 


These beams, of course, cross the King’s chamber 
in one entire length ; and not only so, but extend 
over the thickness of the granite lining of the walls, 
or 6 O' inches on either side. As the beams are 
further of greater depth than breadth, in joist 
fashion, they form alt<)gcther some of the largest 
and heaviest 8tonc.s known to exist in the whole 
Pyramid ; tind one of them at least, has a 

Brc'^adth of . . . 60* inchca 

Brrjtill of SO* ff 

And Length . 326* „ 

The Bum in cubic inches, amounting to 1,564,800. 
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Yet this mighty ceiling, as every one knows since 
Colonel Howard Vyse’s admirable discovery, has 
above it, five successive ceilings, all designed to 
assist in taking off the extreme pressure of the upper 
part of the Pyramid on the. lowest ceiling. I did 
not visit those upper chambers, being quite content 
with the Colonel’s and Mr. Pcrring’s measure- 
ments tliercof ; but inasmuch as they contain the 
dark and closed-up hollow.s, wherein the quarry- 
marks expressing the names of kings of the fourth 
dyna.sty have been found on some of the stones, 
and are necessary to understanding the mechanics 
of this room, — I sulqoin two drawings of them, 
prepared from the Colonel’s large publication. (See 
Plate XIV.) 

The granite, in section is indicated by cross fines ; 
limestone, by single lines. The quarry-marks are 
found only on limestone, and that from Mokattam. 
The lowest of the five chambers of construction had 
been known before Colonel Howard Vyse’s time, 
being called indeed after an English tionsul, Davison, 
in the eighteenth century, as duly mentioned by 
the Colonel in his honest and faithful volunie.s. 


VOL. rt. 


H 



THE COFFEK. 


March 20-23, 25. 

This vessel, the sole contents of the King^s 
chamber, and termed, according to various writers, 
stone box, granite chest, lidless box, porphyry vase, 
sarcophagus, and coffer, — is composed, as to its 
material, of a blackish variety of red granite. And 
there is no difticulty in seeing this ; for although 
the ancient polished sides have long since acquired 
a dark chocolate hue, — there are such numerous 
chips eflected on all the edges in recent years, that 
the component crystals, quartz, mica, and felspar 
may be seen even brilliantly. (See Plate i. vol. i.) 

The vessel is chipped around, or along, every line 
and edge of bottom, sides, and top ; and at its south- 
east corner, the chippings extend to a breaking 
away of nearly half its height from the top down- 
wards. It is, moreover, tilted up at its south end, 
by a black flint pebble, about 1*5 inch high, pushed 
in underneath tlie south-west corner. The vessel is 
therefore in a state strain, aggravated by the 
depth to which the vertical sides have been broken 
down near one comer ; and great care must be taken 
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in outside measures, not to be misled by the space 
between some parts of the bottom and the floor. 

As for the under surface of the bottom, I felt 
it, near the south end, with my hand ; and tried to 
look under it also, when a piece of magnesium wire 
was burning there, — without being sensible of any 
approach to hieroglyphics or engraving. But as to 
the inside, or upper, surface of the bottom, and the 
vertical sides of the vessel, both inside and out, — 
aU the ancient surfaces there are polished smooth ; 
they are also, all of them, simple, plain, and flat 
(sensibly to common observation) ; excepting ordy 
the top margin, — which is cut into, in a manner 
implying that a sarcophagus lid once fitted on, 
sliding into its place from the west, and fixable by 
three steady pins, entering holes on that side. 

The west side of the coffer is therefore lowered all 
over its top surface, except at the north and south 
ends, by the amount of depth of such lid cut-out, 
or 1'72 inch ; and the other, or cast, north, and 
south sides, arc, or should be, lowered to the same 
depth on thHr inner edges, and to a distance from 
inside to out, of about one- third the whole thick- 
ness. But the fulness of this aiTangement cannot be 
seen now, because in some places, both ledge and 
top of sides are broken away together ; and in 
others, though much of the inner angle of the ledge 
remains, — ^thanks to its protected position, — ^the upper 
and true surface of the side has all been chipped 
away. In fact it is only over a short length near 
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the north-east corner of the coflFer, that the chippers 
have left any portion of the original top surface. 

The whole question, therefore, of the full depth 
of the coffer, rests on that one small portion of the 
north-east wall, so to speak, of the coffer. 

At the north-east corner only, is there an op- 
portunity of measuring the vertical depth between 
the ancient top surhice of a side, and the bottom 
surface of the ledge ; and it was, by repeated mea- 
sure, found = from 1’68 to 170 and 1*75 ; say 
mean = 1'72 inch. 

The sides of the depression are vertical, or with- 
out any dovetailing : and tlie horizontal breadth of 
such cut-out, — measuring from within, to, or to- 
wards, the ‘without’ of the coffer, — and restoring 
the sides to their original completeness before the 
chipping away of the edges, — is — 

On and near Westx'r?! ])ortion of Northern side, «= l*Go 
,, Middle „ ,, ^162 

,, Ka.stt^rn ,, ,, = 1*73 

,, Northern part of Eastern side, =• 1*55 

,, Middle and North-ea.st ,, « I’GO 

,, 8outliern ,, ,, nli broken, 

,, Eastern and Wo.stern parts of 

Southern sidi*, . . all broken. 

Along the western side are three fixing-pin holes, 
1*2 deep, and 0*84 in diameter, save where they are 
broken larger, tis is chiefly the case with the middle, 
and soutlicm one. The three holes have their 
centres at the following distances from north end ; 
viz., J 6*0, 45 3, ond 76*1 respectively. 

It is inconcei% eble how the French Academicians 
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could have pictured the coffer, without noticing the 
ledge cut-out ; unless they looked upon that, as a 
comparatively modern attempt to convert the origi- 
nal pure coffer, into a sarcophagus : and which they 
were therefore bound to overlook. 


OUTSIDE OF COFFER : ITS FIGURE. 

The planes forming the four external vertical 
sides of the coffer, are far from true ; excepting 
the east one, whose errors are under 0*02 ; while 
the north, west, and south sides are so largely 
concave as to have central depressions of 0'3 and 
O o ; or more particularly — 

At North side, central hollow or depresf^ion of coffer’s 
side (measured from a horizontal straight-edge touch- 
ing the side at either end, and in a horizontal plane), or 
the quantity, near bottom, . « 0*45 

,, middle of height, . 0*20 

,, toi>, 0 12 

Mean, . «= 026 

At West sale, ^/. near hotvom, 

,, mitldle, 

*» toji. 

Mean, 

At Soutli side, </, near bottom, 

♦ » ,, middle, 

M top, . 

Mean, 

Again, when the straight-edge is applied verti- 
cally to the sides, — east side » uuies out true, but 
the others concave 


=* 035 

=. 016 
== 010 

0*20 

« 0*28 
=*» 018 

« 0 10 

0 19 
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On North side, the maxima of such depression, or cl'esO'20 and 0*28 
On West side, d\ at South end, . . . . . 0*00 

and d\ at North end, ...... 0*20 

And on South side, d\ at different distances from £ast 

to West, = 0*08, 0*12, and 0*04 


ITS SIZE, OUTSIDE. 

The comers and edges of the coffer are so much 
chipped, that the steel claws I had had prepared for 
the sliding-rods to adapt them from inside to out- 
side measures, were found not long enough to reach 
the original polished surfaces, A method was 
therefore adopted, of making up the sides with 
straight-edges projecting beyond the coffer at either 
end ; and then measuring between such straight- 
edges, and on cither side, or end, of the coffer. 


Length of Coffer outside, mea.sured with Bar 100 A. 



Mcjwure. 

2.1 

Measure. 

H(l 

Measnie. 

On East side, near bottom, . 

90-5 

90 3 

90-5 : 

,, 10 inches under top, 

90- 15 

. . . 

... 

,, above top, 

9<)-20 

• • • 

1 

On West side, near bottom, . 

89-2 

89-2 

89-2 

i ,, above to]*, 

89 95 

. . . 

... 

1 ,, near top, 

! 1 

9005 



1 

1 Moan, 

1 

9001 

i 

1 ... 

1 

■ ... 1 


The above mean, however, represents only the 
mean length of the edges of the two sides, not of 
the whole coffer, on account of the concavity 
of the two external ends ; wherefore, if we desire 
to state the mean length, for the mean of each end 
surface, we must subtract two-thirds of the mean 
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central concavity, as previously determined ; i.e., 
= 0*17 for the north end, and similarly 0*13 for 
the south end; wherefore, then, the mean length 
for mean of each end of coffer , . = 89'71 

Breadth of Coffer, outside. 




Ist 

2<i 

3d 



Measure. 

Measure. 

Measure. 

At North 

end, near bottom, . 

3905 

39-1 

39*2 

>> 

near top, 

38-7 

... 

• . . 

»» 

over top, 

38-67 

... 

... 

At South 

end, near bottom, . 

38-8 

38 7 

i 

9f 

near top, 

38 6 




over toj>, 

38*5 


... 


Mean, . 

3872 




Correction for curvature of 

West side, . . *07 

Mean breadth of mean sides, | 38*65 


Height of Coffer, outside. 

Height of coffer outside, eliminating the stoue under bottom, and 
the sarcophagus ledge of 1*72; i.e., measuring from coffer-bottom 
to extreme tc»p of sides, is — 


At North end, eastern part of it, . 

. « 41*3 

Same repeated, .... 

. == 41-3 

At North end, north-eastern part of it, 

. = 41-22 

At other parts, no top left. 

Mean, 41*27 


Correction for a suppoBcd hollow curvature of under side 
of bottom ; agreeably with thr sc, out of the four, up- 
right sides ; and also agreeably with the construction 
of the under sides of the casing -stones, which rest on 
theu’ circumferences, on account of a slight hollowing 
away of their central areas ; not less than , *10 


4l*J7 
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SIDES, THICKNESS OF. 

For this purpose two vertical straight-edges were 
placed opposite each other, in contact with the in- 
side and outside surfaces of any flank of the coffer, 
and the distance across measured ; finding at suc- 
cessive parts of the coffer circumference, bearing 
from centre — 


South-south -west, thickness, 6'0 

South, ,, CO 

South-south-east, 5*95 

East-south-east, 5*85 

East, 5*95 

East-north -east, C*10 

North-north-east, 5*95 

North, 5*98 

North-north-west, 610 

West-north-west, 6*95 

West, 010 

West-south -west, 5*95 

Mean thickiies.s of vertical sides, 5*99 


The above measures wore repeated on March 28 th, 
and proved sensibly true for t his method of measure- 
ment over the top edge of the coffer ; but if calipered 
lower down, it i.s extremely probable that a notably 
difierent thickness would have been found there. 


BOTTOM OF THE COFFEE, THICKNESS OF. 

By difference- of heights of two straight-ed^s of 
equal length, applied, one inside and one outsme, — 
the outside one being further propped up where 
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required by a third straight-edge, inserted under 
the bottom, — there was found — 


Under South-west corner, thickness of bottom, . 

B= 

7 0 

,, East side. 

»» • 

» 

6 6 

,, East-north-east, 

>» »» • - 

c=:. 

6 '87 

,, East-north-east, again. 

tt » f • • 

= 

6*90 

,, North end. 

» » f » 


6-90 

,, North-north-west, 

»» • 


6 ‘85 

,, North-north-east, 

» » » » 

» 

6*80 

,, West-north-west, 

*» • 

s=a 

7*20 

West, 

»» . 

= 

6-90 

,, South* south-west. 


— 

716 

Mean thickness of bottom around the edges (the thickness 



f'f bottom in the centre cannot at present be measured), 


6*92 


INTERNAL MEASURES. 

The inside surfaces of the coli’er, seem very true 
and Hat over the greater part of their extent ; but 
betray, on examination by straight-edges, a slight 
convergence at the bottom, towards the centre. 

Insiuk Lknotii of Coffer, by Suder 70. 

(Correction -i- 0)3 acltled all the readings for length of Slider.) 


Level at uhirli observations Mere tak«n. 


Distan<‘.c between Erst u!ul West sides 

of the North an i t:>cuth ends. 4 to d 

lurhrs nnder 

tni, 


Close to Eastern side, . 

At Jd breadth from East, 
Halfway between E. and VV., 
At ^ds breadth from East. . 
Close to west side. 

Mean at each level, 


( Broken at 
^ S.-E. corner. 
78*1)6 
78 06 
78 05 
78 03 

78~05 


Mean of the whole, or inside 

length of coflfer, , 


Middle 6 to 7 j 0 0 
of : alnivo ; above 
bcvdit. ')>ottom. : ludtom. 


} 


78 08 

77 9 . 1 : 

77*68 

78 06 

77 97 1 

77*56 

7808 

78 06 i 

77 53 

78 09 

78 06 j 

77 59 

78 06 

7801 ! 

77-57 

7807 

7^01 1 

77 59 

779:1 
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Iksidb Bbbadtb of Coffbb. 

(By Slider 26, not requiring any correction.) 


Distance between North and 
Sonth end, along the East 
and West sides. 

Level at which observations were taken. 

Near 

toi>. 

Near 

middle. 

6 to 7 
above 
bottom. 

0-6 

above 

bottom. 

0-6 Re- 
measured. 

Close to North end. 

26-68 

26-69 

26-65 

26-40 

26-39 

At length from N. end. 

26-60 

26-69 

27-00 

26-72 

26 54 

Near middle of length. 

26-64 

26-80 

27-10 

27-05 

27-05 

At §ds length from N. en<l, 

26 67 

26-78 

26-77 

26-67 

26-75 

Close to South end. 

26-78 

26 78 

26 63 

26 49 

26-49 

Mean at each level. 

2667 

26 -75 

i 2ffi^ 

26 67 

. . . 

Mean of the whole, or inside ) _ 
breadth of coffer, . ) 

26 73 



Inside Depth op Coffee. 

The measure of this element is taken from the 
inside bottom of the coffer, — which is apparently 
smooth and flat, — up in the shortest line to the level 
of the original top-surface of the north, the east, and 
the south sides ; and of the west side also, presuin- 
ahlyt before it was cut down to the level of the ledge 
which runs round the inner edges of the north, east, 
and south sides. 

Now, the depth of that ledge was before ascer- 
tained = 1*72 inches below the original flSp ; a 
block of wood was therefore prepared of that thick- 
ness, and placed on. the west side, to support one 
end of a straight-edge, whose other end rested on 
some part or parts of the original top, which is still 
preserved at and about the north-east comer. 
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Inside Depth feom oeiginal top op Noeth, East, and 
South sides. 

(By Slider 25, not requiring any correction.) 



Part of Breadtli where observations wore taken. 

Part of Length where observations 
were taken. 

Near East 
side. 

Near 

middle. 

Near West 
side. 

Mean at 
each i>art 
of length. 

0-6 south of inner N. end. 

34 30 

34-28 

34 26 

34 28 

3 0 south of inner N. end, 

34-44 

34-36 

34-3.5 

34-38 

5 0 Do. do. 

34-42 

34-41 

34 28 

34-37 

100 Do. do. 

34-40 

.34 38 

34-28 

34 35 

240 Do. do. 

34-36 

34-38 

3426 

34-33 

Mean at each part of ) 
breadth, . ) 

:^"34-3r 

1 34^6 

I 

j .34-29 

1 34-34 

General mean, or inside ) 
depth of colFer, . ) 

= 34-34 



COFFER, INSIDE MEASURES OF. 

Diagonals. 

Diagonals inside the north end ; from either low 
corner at bottc>m, up to a measured height of SO’O, or 
the greatest lieight quite free from frjictures ; then — 

from kn\ North-east to 30* high North-west, = 30 ’71 
and from, low North-west to 30* high North-east, = 39*70 

Diagonals inside west side ; from cither comer 
below, up to a height of 30 inches measured at the 
sides — 

or from low South •w'cst to 30' high NoHih-weti 
and from low North-west to 30' high Smith-wes 

Cubical Diagonals, 

From low South-west to 30* high North-east, 

» South-east ,, North-west, 

>» North-cast „ South-west, 

>» North-west „ Scoith-cast, 

temporarily supplied, 


= 8319 
- 83-13 


x=» 87-13 
87*06 
« S7 06 

I =. 8V U 
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These diagonals give sensibly less than the mean 
lengths and breadths ; on account, apparently, of 
the extreme points of the corners of the bottom 
not being perfectly worked out to the exact inter- 
section of the general planes of the entire sides. 
But they seem abundantly sufficient to prove 
general rectangulai’ity of figure, in the main part 
of the coffer’s interior. 



AZIMUTH TRENCHES. 


J ANUARY. 

On the east side of the Great Pyramid, several 
explorers have; described certain trenches cut in the 
rock. Their notices, nevertheless, generally refer to 
a system of Pyramid jKUssaf/es, one entering the 
ground at a steep angle from the south, and another 
from the north ; and meeting below the surface, in 
a vertical and meridian plane. These are therefore 
not trenches proper, or hypoithral cuts in the 
ground, — but tuimcllings into its substance ; on a 
very much smaller scale too, than the trenches of 
which we have now to speak,- — and have denomi- 
nated trenches. 

Thj||e azimuth trenches, then, are a sort of large 
open ditclu'S, .spread about here and there on the 
surfac^ of the hill, before the eastern face of the 
Great Pyramid ; and not very noticeable, except for 
their relative angles in a h«>rizontal plane ; for these 
gave me the idea, at first sight, of being strangely 
similar to the dominant angles of the exterior of 
the Great Pyramid. (Plaie xv.) 

To ascertain whether this idea was true or not, I 
determined to measure all the angles rather care- 
hdly ; and, as a necessary preliminary, proeeeded to 
ttiake myself acquainted with the forms of the 
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trenches, by approximate linear measures. The 
trenches are four in number, named the North, the 
South, the East-north-east, and the North-north-east; 
the latter being a very small one (in breadth and 
depth), and only to be thought of in connexion with 
the others when looking to its angular position on 
the ground. The trenches are shown on the accom- 
panying Plate (xv.), where I have endeavoured to 
mark wherever there is a worked surface still exist- 
ing ; and the numerical dimensions are as follows : — 


NORTH TRENCH. 


Total axial length, ...... 

== 

2138 inches. 

Distance of its furthest end from central |)oint (', , 
Distance of same from North side of base of Pyra- 

= 

3492 

mid, produced eastward, but uncertainly, . 
Distance of longitudinal axis, from East side of 

— 

950 ? 

Pyramid base, uncertainly, .... 


1220 ?. 

Depth, at North end, worked surface, 

= 

70 

,, near mi<idle, worked surfaces, . 


110 

,, about 200- short of 54outh end, . 

= 

100 

Breadth, at North end, worked corners. 


177 

,, near middle, ...... 


280 


South end, smaller than North, but uncertain. 


SOUTH TRENX'H. 

Total axial length, ...... 2060 

Distance of its furthest end from central peunt c, 3490 

Distance of same from South side of base of Pyra- 
mid, prcsluced east, but uncertainly, . . 1020 ? 

Distance of longitudinal axis, from East side of 

Pyramid base, uncertainly, .... 1250 ? 

Depth at South end, worked surface, ... 70 

Depth at North end, first step, worked surface, . 25 

,, ,, second step, ,, . 22"^ 

Breadth, at South end, worke<l surface, . 200 

,, near muMle, ’“ough and worn, . . ^ 

„ at N<irth end, first stef», . . • ^27 

„ ,, second step, . . . 106 
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EAST-NORTH-EAST TRENCH. 
Total axial length uncertain, because no termina- 


tion inwards to c, could be found, . . « 1630 + ar. 

Distance of its furthest end from c, . . . 3280 

Depth, at outer or E.N.E. end, first step, worked 

surfaces, ...... ..5= 40 

„ „ second step, ,, = 60 

,, third steii, ,, = 60 

Depth, near middle, = 160 

„ towards inner end, as far as traceable, but 
much filled with rubbish, . . . . = 4f) 


Breadth, at outer or e.n.e. end, first step, worked 


surfaces, . . . . . . . . = 150 

,, ,, second step, . = 44 

,, ,, thinl step, . = 60 

Breadth near middle, = 250 

Breadth, near inner end, between longitudinal 

’.vorked surface, . . . . , . = 165 


NORTH-NO RTII-EA ST TRENCH. 

Neither outer nor inner eml« sharply defined. 

Total length, of two marked portions, , . . = 1280 

Distance of ftu*tlief«t visible part from c, . . = 4200 

Breadth, at all parts, worked surfaces, 39' to 40', say = 40 

Bept|| at all parts, roughly, 10' to 12*, say . = 12 

The system of vertical is only in- 

serted approximately on the plan of the trenches in 
Plate XV., as I did not measure their distance from 
other known objects. Iheir general appearance 
and nature arc shown in fig. -1, of Plate ii., in 
vol. iii. Compare also Lhe map in Plate ii. vol. i. 

The bottoms of all the aximuth trenches were 
filled with more or less broken stones and rubbish, 
h) an extent beyond my means of clearing out. 



LINEAII MEASURES OF THE GREAT PYRAMID 
April G, 10, 27, I86i). 


HEIGHT, VERTICAL. 

On the evening of April 1 0, in ascending the Great 
Pyramid, I measured in a rough manner the heiglit 
of every course of stones ; and repeated the measure 
next morning in descending. Tlie two sets were not 
always quite so similar as they should have been, 
and the second gave 202 courses, while the former 
gave 201. Differences which may have arisen, both 
from the tracks up and down not V)eing precisely the 
same ; and because it was often difficult to say, from 
dilapidation, where any j>articular course began or 
ended : especially as the courses of masonry, — though 
generally running uniformly along all four sides, it 
not also tlirough the whole Pyramid, — were in some 
particular places composed of two layers of stone, 
each of which might then be taken inadvertently as 
a single- c-ourse ; or again, two small courses rather 
rttined, might appear as one large one. There is, 
however, abundant proof, on looking over the num- 
bers, that the courses al’c not of uniform or regular 
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decreasing or increasing thickness ; and that they 
form little more than a core or substance upon which 
the ancient builders fastened the casing-stones with 
their fixing series, and thereby gave truth of figure 
to the whole Pyramid. 

At the time of measuring, I merely made a guess 
at the depth of rubbish concealing the true foot of 
the Pyramid ; but was able afterwards to correct it, 
when the socket of the corner-stone was uncovered 
at the north-east angle. And, reducing this to the 
supposed ‘pavement’ surface (see p. 136), we have 
the following numbers ; — 


Measurkment of Vertical Height of Great Pyramid. 
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Measubement op Height op Great Pyramid— continued* 


Number 
of course 
in 

ascending. 

Vertical 

measure 

in 

inches. 

Wliole 

hciglit 

from 

pave- 

ment. 

Every 

tenth 

course. 

Whole 

heiglit 

from 

pave- 

ment. 

Number 
of course 
in 

ascending. 

Vertical 

measure 

in 

inches. 

Whole 

height 

from 

pave- 

ment 

Every 

tenth 

course. 

m 

patif- 

meiit 

41 

32 

1386 



81 

22 

2524 



42 

32 

1418 



82 

24 

2548 



43 

28 

1446 



83 

24 

2572 



44 

32 

1478 



84 

26 

2598 



45 

42 

1520 



85 

26 

2624 



46 

37 

1557 



86 

25 

2649 



47 

28 

1585 



87 

25 

2674 



48 

35 

1620 



88 

24 

2698 



49 

36 

1656 



89 

24 

2722 



60 

30 

1686 

332 

1686 

90 

25 

2747 

245 

2747 

51 

28 

1714 



01 

36 

2783 



52 

30 

1744 



92 

33 

2816 



63 

26 

1770 



93 

31 

2847 



64 

27 

1797 



94 

28 

2875 



55 

24 

1821 



95 

26 

2901 



56 

26 

1847 



96 

25 

2926 



67 

22 

1869 



97 

24 

2950 



58 

26 

1895 



98 

24 

2974 



69 

27 

1922 



99 

41 

3015 



60 

30 

1952 

260 

1952 

100 1 

37 

3052 

305 

3052 . 

61 

28 1 

1 1980 



101 

34 

3086 



62 

26 

1 2006 



1 102 

32 

3118 



63 

26 

2032 



103 

30 

3148 



64 

26 

1 2058 



i04 

28 

3176 



65 

28 

> 2086 

1 


105 

27 

3203 



66 

26 

2112 



106 

27 

3230 



67 

26 

2138 



107 

26 

3256 



68 

34 

2172 



108 

25 

3281 



69 

33 

2205 



109 

29 

3310 



70 

31 

2236 

284 

2236 

no 

25 

3335 

283 

3335 

71 

28 

2264 



111 

24 

3359 



72 

28 

2292 



H2 

24 

3383 



73 

27 

2319 


1 

113 

24 

3407 



74 

26 

2345 


1 

1 

114 

23 

3430 



75 

31 

2.37(1 ! ' 

t 

! 

115 

23 

3453 



76 


‘2i()4 

‘ \ 

116 

23 

3476 



77 

26 j 

2430 

! 

117 

25 

3501 



78 

24 1 

2454 

1 

118 

23 

3524 



79 

24 

2478 

i 

no 

35 

3559 



80 

24 

2502 

266 1 

2502 1 

120 

31 

3590 

2ftS 

3690 




! ■ 1 
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132 MEASUREMENT OF HEIGHT [SECT. 1. 

The course marked above 202, forms the present 
effective flat summit of the Pyramid ; for though 
there are portions of two other and higher courses 
(one of 21 and the other of 19 inches) they are too 
fragmentary to allow any calculations to be made 
upon them, for approximating to the ancient height 
of the Pyramid. 

But course 202 is complete, in so far as it forms 
a general square, and an equally good or bad termi- 
nation to all the four present Pyramid sides, as 
now deprived of their casing-stones. Said course is 
built of good, hard, firm, rectangular blocks of Mo- 
kattam stone, browned with oxide of iron over the 
surface ; but the original workmanship was only 
that of the core masonry, and the corners of the 
platform have been sadly broken in upon. When 
these were rudely made up, or stqjplied as to the 
missing stones, with measuring-rods, — each of the 
four sides measured something like 400 inches in 
length ; and tlie diagonals 570 or 580 ; which im- 
plies a length of side = 406 ; but there were more 
obstructions in the way of the diagonal, than the 
side, measures. 

Hence th('n, we conclude that the present height 
of Great Pyramid, from surface of pavement to top 
of present platform, or 20 2d course, = 5445 British 
inchfis ; and that said platform is a square, of 400 
inches in the side, nearly. 

The peculiar shelf, or great cut-out in the north- 
east angle, known among the Arabs as ‘ half-way,’ 
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is considerably more than half-way, or occurs with its 
floor at or near both the 105th course, and a height 
of 3203 inches ; leaving therefore from thence to 
platform summit, 97 courses, and 2242 inches. 

LENGTH OF SIDES OF PYRAMID BASE. 

On April 6 th, I attempted to measure the length 
of each side of the Pyramid’s base with a 500-iiich 
cord; and made each side between 8900 and 9000 
inches in length ; leaving an unknown quantity to 
be added on for the casing-stone thickness. 

The alx)vc numbers, therefore, «apply only to the 
internal core of masonry ; and include an attempt 
to supply its lower corners, which are egregiously 
broken away, and rendered thereby absurdly blunt 
in figure. But the problem is next to impossibly 
difficult ; both from the extent and abnormal charac- 
ter of th# fractures, and the concealment of one end 
from the other, of each side of the base by the 
intervening heap of rubbish ; that heap of rubbish 
too, not only altering the line vertically, — which 
would be its only effect if lyijig against a vertical 
wall, — but azimuthally also, on account of the 
sloping flank of a Pyran id. 

In the third and fourth weeks, however, of April, 
Mr. Inglis, deputed by Mr. Alton, having uncovered 
all four sockets of the Pyramid,— ^thc sockets, as be- 
lieved, of the comer stones of the ancient casing, — 
he was enabled to olimihate .all ui' certainties of thick- 
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ness of such once existing casing, and had only re- 
maining the difficulties of the ground to contend 
with. Subject therefore still to those difficulties, 
— and they are excessive — Mr. Inglis handed me, 
on April 27, the following measures : — 


Length of North side of base of Great Pyramid, from Inches, 
socket to socket (their outer corners), . . =» 9120 


Length of South 

do. 

do., 

. = 9114 

„ East 

do. 

do., 

. = 9102 

„ West 

do. 

do., 

. = 9102 


Mean, ss 9110 


COUNER SOCKETS. 

Now these corner-sockets of the Pyramid were, 
from my own measures, of the following sizes and 
shapes : — 


North-eoM socket- 

East side, length -= 152* inches. 

North „ = 137- „ 

South „ =121 0 to a cut-off of 26* and then another of 21 • 

West „ = 157 0 to South side prwluced rudely. 

Diagonal North-west to South-east = 200 0. 

Semi -diagonal, centre to North-east comer = 100*0, 4- thickness 
of measuring rods. 

Depth, vaiying from 3 to 7 inches. 

Distance of outer, or North-east corner of this North-east socket, 
from pn-seiit Ncirth-east comer of Pyramid as standing now, 
= about 350 inched. 

The above socket was once cut neatly in the firm 
live rock of the. liiH ; .xiid is still remarkably true 
in level, and .smooth ail over its floor ; the sides are 
evidently injured liy wear and tear, and are of 
unequal depth, besides their symptoms of erosion. 
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The diagonal, computed from the north and east 
sides, comes out 4*5 inches longer than that directly 
observed, which is probably owing to the greater 
wearing of the outer corner ; for the diagonal was 
really so very close to 200 inches, that the two rods 
of 100 inches each in length would just extend 
along the straight line, when put in edgeways, 
but not when put in flatways. (See Plate of 
Sockets ; or Pla te rx. vol. i. ; also Plate iv. vol. i.) 


South-east socket — 


East side in length, . . . . . = 52* inches. 


North ,, = 81-5,, 

South ,, . . = 8C* ,, 

West ,, . . . . = 53' ,, 

Diagonals, x.-E. to s.-w. corner, observed = 100, computed = 101* 
,, S.-E. to N.-w. „ „ = 100, ,, =3 97' 

Depth somewhere from 12 to 20. 

Distance of outer or South-east corner, from present South-east 
corner of Pyramid = 330. 


This hole is cut in the rock, and its bottom is 
well |,nd smoothly levelled ; the sides ai’e rather 
sloping and converging towards tlie bottom, so 
that the 100-ineh rods, mea.suriiig T>oth diagonals, 
jamnfed about halfway down ; the upper surface 
of the rock was not cleared and was not distinct. 


^'^oi'fh-icesf socket — 

North side in length, , . = S7 

Kast ,, . 33 137 + 

West „ . 100 -h J. 

South ,, . , SK not uncovered, or not visible. 

Diagonals not to l>e measuretl, as well frevu sSontii side not being 
discoverable, as from a large Mock vf buililtng-stone out of the 
Pyramid having chanced to fall into the middle of the area of 
the socket, and being, ^ immovable. 
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Depth about sides observed, from 4 to 1 1 inches. 

Floor smoothly levelled. 

Distance of outer or North-west corner of socket from present 
North-west corner of Pyramid = 350* about. 

South ivest socket — 

North side in length, = 141* 

East ,, ...... = 72* jl \ 

West „ = 74*3 

South ,, ...... =s 142- 

Diagonals not measured. 

Depth of Nortli-east sides from 2 to 3 inches. 

But South side is high, above the rock surface outside, or South 
of it, by about 1 inch. 

And West side is level with what is outside it, being merely 
marked by a line drawn with a blunt tool, similarly with the 
lines of rectangle in the entrance j>a.ssage of the (ireat Pyramid. 

Distance of outer or South-west corner of socket, from South- 
west corner of Pyramid, = 350*, about. 

Floor well cut, smoothed, and levelled. 

The floors of all tlic above sockets arc exquisitely 
cut out in the rock, and levelled within their own 
area ; but they are neither cut to the same depth in 
the rock near them, nor to a uniform geneml level ; 
for according to Mr. Inglis’s measures — 

Taking the North-east .socket door for 0*0 in level. 

South-east ,, is 13 0 inches low. 

North-west ,, 4 2 ,, low*, 

and South-west , 5*6 ,• high. 

THE PAVEMENT. 

But the floors of no sockets can form the com- 
mencing sui’face, i.e., the datum plane, or bench 
mark for level of the whole Pyramid, and for refer- 
ring all lieights to. Tliat end is rather fulfilled by 
the upper surface of the ixivement which Colonel 
Howard Vysc, when cutting^ down through the 
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middle of the northern rubbish-mound, discovered 
in front of that side of the building ; and on which 
his casing-stones, in sitUy stood, and from which 
the inclined side of the Pyramid rose. The pave- 
ment was there, about 400 inches broad and 21 
thick ; and was thence supposed to extend all round 
the Pyramid, with the same thickness and breadth ; 
but when tlic same northern rubbish-mound was cut 
into again, in the middle of each half of it, east and 
west of its centre, — the pavement was only found 
there, about 120 inches broad, though broken, and 
thickness is not stated ; nor has it been reported 
as having been seen anywhere else ; while the very 
high pavements or pedestals of some authors, arc 
pure inventions from ideas of modem architecture. 

At the north-w’^est socket, how’ever, of which we 
took a photograph, there is, close to the east of it, 
something which looks like a portion of the pave- 
ment ; it is only about ten inches thick, anti stands 
up l)y that amount of height, above the floor of that 
socket. Hence, reducing all the sockets to sucli 
apparent pavement surface, wc have — 

Korth-east sockot floor in 5*8, bolov j>avrmoj\t uj»pcr surfat'c. 

South-east ,, 194, ,, ,, 

North-wesst „ 1(»0, .. ,, 

and South-west ,, i» 2, ,, ,, 

numbers which arc very descriptive of the general 
appearance of depth, to wdiich each socket has been 
dug at its own comer. 




SECTION IL- ANGULAR MEASURES, 
GEOMETRICAL. 


INTRODUCTION. 

The principal instruments for measurement of 
angle were three in number, each of very diverse 
character to the others ; — 

Fii’df, A sextant-horizon instrument, for vertical 
angles. Tliis consisted of an ordinary box-sextant 
by Trough ton ainl Simms, reading by vernier to 1 ' ; 
but attached to one cud of a slali of wood, — the other 
ei^ of which carried a ‘ spontancous-horizon-point’ 
mSde for me by Adie and Son of Edinburgh, ac- 
cording to my own invention in 1854. It was 
exhibited at the Paris Universal Exposition of 
1855, and has the following qualities ; viz., that a 
level bubble, "whose size can be adjusted, is seen in 
the field of vicAV of i.he .sextant, in place of the 
usual horizon reference of sea observations ; and the 
angular place of that level bubble with reference to 
the horizontal direction, is not altered I'y any amount 
of tilting cither of sextant, or level, or loth, wdthin 
the range of the field of view, my 5°. Hence an 
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object to bo observed has merely to be brought 
down, technically as with sextant observations of 
the sun, to the level bubble ; and the observation 
is equally good, in whatever part of the field of 
view the bubble may be situated at the moment. 

Such an instrument, therefore, giving vertical 
angles, true within its powers, and independent of 
level errors in its own position of several degrees^ 
is important as a field instrument, — for it may be 
held in the hand, and so used with tolerable results 
for any altitude, from 0“ to 90°. But in practice I 
used always to place it on a I’ough stand, with which 
it could be easily brought within half a degree of 
absolute level, and then remained steady thereat. 

This instrument was in almost daily employ; 
being used for observations of the time both by the 
sun and stam when near the prime vertical ; and 
for the latitude by meridian observations as a means 
of getting the comlnned index error ; also to deter- 
mine the angles of ascent of all the Pyramid pas- 
sages, as well as the slope of the Pyramid sides. 
The limits of error of an ordinary observation, 1 
used to regard as from 3' to 4' ; and this quantity 
was partly due to the bad or broken silvering of 
the glasses, which prevented good definition of the 
reflected objecl^ — and partly to a slow change of the 
indrx-corrcction of the whole instrument, causifed 
probably by a change in the tin box holding the 
level, and altering cither with time or heat, fixina 
l‘’21'tol'’8'in the course of four months. 
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Secmd, A circular clinometer presented expressly 
for these observations at the Great Pyramid, by 
Andrew Coventry, Esq., of Moray Place, Edinburgh. 

This instrument was constructed in the summer 
of 1864 by T. Cooke and Sons of York ; and is pro- 
bably unique for its excellence and power among all 
similar instruments for measuring mechanically the 
tilt of any given surface. It is generally constructed 
of gun-mctal, with divisions on silver ; the verniers 
being in form of a complete circle, with their sur- 
faces in the same plane as that of the divided circle. 
The divisions are to every 10', and the vernier read- 
ings to lO” ; and there are six, or three pair of op- 
posite, verniers, so that by comparing the mean of 
two with the mean of six, the errors of division, as 
well as those of eccentricity and motion of the 
centre, may be kept in check. The whole circle can 
likewise be shiftetl on a stout central screw, so as to 
bring any set of divisions whatever into a given 
direction. There is a powerful longitudinal level 
attached to the vernier circle, also a small cross 
level ; and the frame of tlic instrument stands on 
three feet, — two of tliem being fixed feet, at either 
end of the frame, and in plane of the circle ; and the 
third being a screw- fo^tt, opposite the middle point 
of the other two feet, and intended to coiTect in level 
the cross position of the instrument, on whatever 
uneven foundation it might at any timf be erected. 

The circle is eight inches in diameter, and the 
two longitudinal feet thirteen inches apart ; but in 
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use on the worn and rough stones of the Pyramid 
passages, it was mounted first on a very stout beam 
of mahogany, fifty inches long, and about six deep ; 
and afterwards on a compound beam of deal and 
mahogany of greater depth, and 129 inches long, as 
will be more particularly described in connexion 
with the obsex'vations themselves. (See Plate i.) 

The mahogany packing-box of the instrument 
had been fitted with a hirge thermometer ; but at 
some time on the journey, the screws firstening the 
straps of the glass-tube to the metal scale, loosened ; 
the glass-tube tumbled off, broke and scattered the 
contained mercury about the box, to the grievous 
injury of much of the silver-divided circle, as to 
visibility. With this one exception, the instrument 
answered admirably, and worked perfectly up to the 
full degree of accuracy of its lO" readings, or rather 
much closer ; and the misfortune above mentioned 
might have been avoided, had theie been a wooden 
block beneath the metal scale, to receive the screws 
for a metal screw in a metal socket shakes loose 
very easily. This was witnessed in a small way 
when the late Pnjfessor Playfair, as mentioned in 
Stevenson’s large volume on the Beil Rock Light- 
house, found that every screw, of a telescope sent 
him from London by mail-coach, had shaken out. 
And in a large way, in the recent Government ex- 
periments of firi.ug at iron-plate targets ; for there, 
metal nuts and metal screws positively flew off from 
each other, all around any place where a ball struck ; 
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while in another experiment where long metal screws 
were screwed into thick wood planks, the cannon- 
balls did every sort of mischief both to the iron 
plates, wooden backing, and even the screws them- 
selves, but not one of these turned itself on its axis 
or got loose. 

And third, An altitude-azimuth instrument by 
Troughton. 

This had been a splendid instrument of ita order, 
and was presented to the great Playfair, by students 
in his class of Natural Philosophy, in the year 1806. 
It is of the general figure rendered famous by 
Troughton, and his successor Simms, and measures 
as follows : — 


Distance from foot-screw to foot-screw, 

= 15 3 inches. 

Diameter of azimuth circle, .... 

= 140 

»> 

„ vertical circle, .... 

« 15-5 

>» 

,, object-glass, .... 

= 1-8 

f » 

Focal length of telescope, .... 

= 197 

9* 

Magmij^lng power, with cyo- piece generally em- ) 

ployed, ) 

Azimuth circle divided in direction of hands of a 

= 260 

«• 


wat<^ from 0 to 3G0. 

Vertical cirjlo divided in quadrants. 

BotL cireJes reading olf by ]>air8 of opposite micro- 
scope-micrometers to single seconds. 

Usual triiKHl-staud, solid, and high, . . = 32*4 ,, 

Height from surface of stand to centre of hori- ) _ 

zontal axis, in mean x>ositiou of foot* screws, . ) ” 

Hence the optical and angle-reading power of this 
instrument were immense, wherever they could be 
brought to bear on any of the Pyramid slopes ; and 
were not unworthy of aejeurate determinations of 
latitude as well. 



ENTKANCE-PASSAGE ANGLE, 

SEXTANT HORIZON INSTRUMENT. 

Fehi'uciry 9, 18G5. — Fixed a bar horizontally 
across mouth of entrance pjissage, at a height of 
2 3 '7 inches from floor, measured perpendicularly to 
incline, — for a signal to be observed from below. 

Placed sextant-horizon on a stiind prepared yes- 
terday, over the ‘ slide ’ part of the floor under port- 
cullis ; index-mirror axis 23‘7 inches above floor, 
perpendicular to incline, and at a place 1036 inches 
south of and below Inisement-beginuing ; then, sub- 
tracting 1' 20' for index-correction, — 


Ist lueaiiurG of vertical ang^u t»f altitiulc of signal. 

SK 

26^ 

*24^ 

2cl „ 

r= 

20 

28 

3*1 


26 

24 

Uea<Ijtisto<l itJ.strunient to a rrrticnl licight of 26*2 




inches above floor. 




1st measure, ...... 

» 

26 

28 

2a „ 


20 

32 

3d „ ..... 


20 28 

Mean, 


20° 

27' 


February 11. — Scxtant-lmrizon again. 

In place of former signal, put up a board 14*8 
liigh, but with a perforated observing centre 23'7 
inches perpcndu-alarly above floor. 

Placed instrument a.s before, at lower end ef 
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passage, and subtracting for index-correction 1° 18', 
we have — 


First observation, . 

. « 26° 

27' 

Second 

,, . . . 

. = 26 

25 

Third 


. == 26 

25 

Fourth 


26 

28 

Fifth 


26 

27 

Sixth 


26 

27 



26° 

26-5^ 


Mean of both dayfi, for angle of elevation of entrance passage 
seen from below, under portcullis, =* 26*^ 27'. 

CIRCULAR CLINOMETER. 

Fehr^iarij 6. — This instrument was mounted on 
its 50-inch mahogany base, and taken do^vn the 
west side of the entrance passage floor, step by step 
of its own length, so that the first or highest foot in 
the second observation w;vs as near as possible on 
the spot occujned by the second and lowest foot at 
tlie first observation. In going down, or indeed up, 
the west siiie, the face of the instrument w'as neces- 
sarily looking east, and vice verm when measuring 
along the east siile cf the passage floor. Hence a 
combinathjn of all the observatior..s on cither side of 
the passage floor, enabled a fair approach to the 
index-correction to be obtained ; it was large, \az., 
35' 22", and therefore completely masked — in the 
progress of the work -what the final result was 
likely to be. Each observation is, ho\vev<'V, now 
presented with the finally dotermined index-cor- 
rection applied to it ; that Is, to the mean of *the two 
opposite vcrniers"A and i), which wore always read 
and entered in the observing- book sepanxtely, 

VOL. II. K 
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though they are hardly worthy of being now x^ro- 
duced. The following readings of all six verniers 
at the parts of the circle which came into play for 
the readings west, and the readings east, will show 
the limits of errors of divisions, and prove them to 
be practically insensible. The degree readings of 
all the verniers except a, are purposely kept out of 
sight, as quite unnecessary in such a question. 


Vernier a, 2r 3' (T 

Vernier A, 334“ 3' 0* 

„ B, 3 10 

B, 3 20 

„ c, 3 60 

c, 3 40 

..IS 4 10 

„ D. 4 10 

„ B, 3 60 

B. 3 40 

r. 2 50 

F. 2 60 

Mean of a and i>, 27" 3' 35" 

Mean of a and d, « 334° 3' 35" 

Mean of all, 27^ 3' 28* 

Mean of all, = 834“ 3' 27* 


February 6. — For part of Paasago Floor extending from 426 to 
1035 Southward and below the baaeinent*beginning North. 


Distance of 


Circular clinometer. 






contro oi 









, . 


clinometer 

from 

Anglo at 

Angk at 

of 

BeinarkA 

booement- 

Western side of 

Eastern side of 





beginning. 


lloor. 



rtoor. 






426 

• 26^ 

29 

2aS" 

26^ 

30' 

57" 

26“ 

30' 

12* 


475 

26 

29 

43 

26 

31 

37 

26 

30 

40 


524 

26 

27 

3 

26 

26 

37 

26 

26 

60 


674 

26 

32 

13 

26 

S3 

37 

26 

32 

65 


623 

26 

25 

28 

26 

33 

12 

26 

29 

20 

< Bad otoadlng 
t croM level. 

672 

26 

29 

3 

26 

31 

7 

26 

30 

6 


722 

2G 

22 

43 

26 

23 

12 

26 

22 

58 


771 

26 

32 

8 

26 

24 

37 

26 

28 

22 


820 

26 

37 

23 

26 

^2 

52 

26 

30 

a 


870 

20 

16 

48 

26 

19 

57 

26 

IS 

22 


919 

26 

32 

48 

26 

37 

12 

26 

36 

0 

( tljie much broken. 

1035 

1 26 

20 

48 

1 26 

20 


26 


48 

f Undergmniieroi-' 

X 

} 

1 

1 



Moan, 

sas 

26® 

27' 

IS" 


i 



. J 



i 


— - "■ 
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Ff^nwtry 7.— -For tho higher part of tho Ascendli^ Paaaage, or 
ftom 134 to 672, Southward fh}m basemenh-beguiniDg. 
Isdez correction a 36' 42", — applied to Wost, and + to 
East observations. 


Distance of 
cUnometer 

fiDin 

baseraent- 

Imgiiining, 

nearly. 

_ai 

Circular clinometer. 


Moan angle 
of 

floor. 

Remarks. 

Angle of dip 
Southward of 
floor, West side. 

Angle of dip 
Southward of 
floor, Ea.<it .side. 

134 

26° 

17' 

12" 

26° 

25' 

12" 

26° 

21' 

15" 


177 

26 

33 

68 

26 

32 

o 

26 

33 

0 

A hole oa East side, 

\ below this. 

227 

26 

27 

63 

26 

23 

27 

26 

25 

40 


276 

26 

29 

63 

26 

25 

o 

26 

27 

28 


325 

26 

22 

18 

26 

23 

57 

26 

23 

8 


375 

26 

33 

3 

26 

28 

52 

26 

30 

58 


424 

26 

26 

33 

26 

30 

57 

26 

28 

45 


473 

20 

27 

43 

26 

33 

22 

26 

30 

32 


523 

26 

26 

23 

26 

33 

42 

26 

30 

2 












[No place for cross 

672 

26 

37 

33 

26 

26 

17 

26 

31 

55 

A foot l*eIow this. 














( ou tlie East side. 


1 



Mean, 


26*" 

28' 

16" 

i 


Meaxi of Vjoth seta by cixcular clinometer, « 26^^ 28' 7*" 


OFT^L AlEASUKE WITH PLAYFAIR ALT-AZIMUTH 
INSTRUMENT. 

Ajprit 3. — The Playfair instrument was mounted 
over the beginning of the basement-sheet, north- 
wards, by means of a stand specially prepared for 
the place by measure • a id the centre of its vertical 
circle was placed in the line of axis of passuige pro- 
duced up northwards, as well as I could judge by 
eye, and referring to measures on eitlier side." 

The signal was the light of an oil-lamp, shining 
through a hole, 0*3^ l|^‘h in diameter, and with 
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bevelled edges, in a board fixed over the slide tinder 
granite portcullis ; and found by measure, to be 26'9 
inches distant from floor, and 25‘9 from roof ; or on 
level of axis of passage at that place. 

The depression, or angle of dip of this signal from 
the Playfair instrument, was then oljserved as follows: 


Time of 
observation. 

Face of 
circle 
turned to 

Microscope A. 

Microscoi>c B. 

Anglo with 
index-error. 

Mean angle. 

h. m. / 

515 p.M, \ 

East, 

West, 

GS^27'5l" 
26 18 27 

63° 27' r>6" 
26 18 45 

26° 32' 6" ) 
26 IS 36 ] 

26° 25' 41" 

Re-levelhol, | 

West, 

East, 

26 18 22 
G3 2S 2 

20 18 23 
03 28 4 

20 18 22 ) 
20 31 57 ) 

26 25 10 

6*6 P.M. 1 

East, j 
West, 

03 27 58 
20 18 18 

03 28 5 

20 18 25 

26 31 58 > 
20 18 22 1 

26 25 10 





Mean, « 

26° 26' 29" 








This deteiTTiination would probably be preferable 
to either of the two preceding, on account of thoj, 
great calibre cif the I’layfair circle, had it npt th^ 
drawback that the placing of the instrument in the 
line of the passage produced outwards, was a diffi- 
cult matter, and porhap.s not very accurately accom- 
plished. Hence I am inclined to give equal weight 
to the mean determination of the several methods 
employed, which then .stand as follows : — 

A:."3lr op Dir or E.vTRAKfT Passage fbom Nobtii to Sooth. 

By 8cxtaut-h t .... 26^ 27' 0" 

By cirtukr clinoniotcr 26 28 7 

And by Mayfair a)titi:rte-.izinu<Ui, . . . 26- 26 20 

Moan, to noaroat minute, 




FIEST ASCENDING PASSAGE. 


SEXTANT-HORIZON INSTRUMENT. 

February 16. — ^This passage begins the perfectly 
dark parts of the Pyramid : a lamp-holder was 
therefore arranged, so that a dark lamp might illu- 
minate the level-horizon bubble ; the signal was 
likewise an artificial light, i.e., a candle shining 
tlmmgh a hole in a board ; which board was wedged 
m to upper end of this passage, close to where it 
enters the Grand Gallery. Both hole in the board 
at upper, and index-mirror of sextant on a stand at 
lower end of passage just above the granite port- 
cullis, w'ore tested by measure to be 2 3 '7 inches 
j^rpcndicularly from inclined floor ; and the limits 
of error were thought to bo + 0'2 inch. Then sub- 
tracting 12' for index correction, the following 
results were obtained, for angle of ascent of tiiis 
passage from north to south : — 


First measure, 


. . . *=» 

26^ lif 

Second ,, 


*= 

2G 5 

Third ,, 


«-■= 

26 4 

Fourth ,, 



20 6 

Fifth „ 



26 5 

Sixth 


* 

26 6 

Sev^th 



26 4 

Fighih „ 


M an, 

26 , 4 

26^ 5' 
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March 2. — ^Repeated the measures, with index- 
coirectiou = 1“ 11', and found angle =26“ 6'. 

April 7. — ^The floor of this first ascending passage 
was too much broken to employ the circular clino- 
meter upon it with advantage. But upon this day, 
an important check upon the above measures was 
obtained, by observing the depression of the lower 
northern end, from the upper or southern end, of 
the passage, with the Playfair altitude -azimuth 
instrument 

The signal below, was a lamp shining through a 
small bevelled hole in an upright board, attached to 
a long plank foot, which butted against the upper 
end of the granite portcullis ; while the Playfair 
instrument w'as mounted on its own strong tripod- 
stand on the level floor of the horizontal passage 
leading to the Queens chamber, or 103 inches 
beyond the soiith end of the first ascending passage, 
measured in its own incline. 

On carefully testing the positions of both instrur 
ment and signal when the angular ob-servations were 
over, — the signal was found to be 0"3 inch too high^ 
and the instrument 0'4 too low, as referred to the 
inclined floor-line of the passage ; and as the dis- 
tance from instrument to signal w'as 1396 inche.s, 
there is a correction of + 1' 43" to be applied to 
the observed <lip ; and it has been applied ac- 
cordingly in the last column of the following 
table ; — 
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Face of 
circle 
turuedto 

Microscope A. 

Microscope B. 

Angle with Index- 
error. 

iiMi 

We8t, 

63“ 

48' 

(T 

63“ 

4^ 

0" 

26“ 

11' 

30" ) 

26“ 6' 40* 

East, 

25 

58 

2 

25 

58 

47 

25 

58 

24 ) 

West, 

63 

48 

2 

63 

48 

48 

26 

11 

35 ) 

26 6 41 

East, 

25 

58 

4 

25 

68 

80 

26 

58 

20 J 

West, 

63 

48 

5 

63 

48 

36 

26 

11 

40 ) 

26 6 40 

26“ 6' 40*’ 

£asiv 

25 

58 

5 

25 

68 

23 

25 

58 

14 \ 


Whence, angle of first ascending passage rising from North to Soath^ 
Is, by sextant horizon, . . . . «=i 26° 6' 30^ 

And by Playfair alt*azimuth, . . a 26 6 40 

And mean «=» 26° 6' 0^ 








HOEIZONTAL PASSAGE TO QUEEN'S CHAMBEK. 


. On March 3d the level of the floor of this pas- 
sage (for the part extending from the north end 
towards the south, but only to the edge of the deep 
step, or 1303 inches in length), was tested with the 
sextant-horizon by means of reciprocal angles, with 
the result of finding a dip southward = 0° 7'. 

On March 10th, the level was again tested, and 
by the circular clinometer on its long 12G-inch foot ; 
but as the floor is very rough and uneven, — no j^roper 
passage flooring at all, — it could only bo brought to 
bear between the distances 200 and 1300, from, the 
north end of the Grand Gallery : the results, cor- 
rected for index-error = 24', wei*c as follows : — 


Cllnonietcr 

length. 

i 

i Instrument ng 
West wail. 

a’.ust 

‘ Instrument against i 
. Ka.si wall. 

Mean angle of 

iJiy 


i J>ip. 

i 


rrouUiwani dip. 

2 


10' 

.South, 0^ 

r/ 

1 QO 

12' 

2 




2G 

1 0 

18 

3 

0 

13 j 


1(> 

0 

14 

4 


7 ! 

1 0 

0 

0 

0 

5 

„ 0 

4 

0 

2 

0 

3 

0 

,, 0 

29 

North, 0 

2 

0 

14 

7 

North, 0 

4 

S ^uth, 0 

23 

0 

10 


<'an soiitliwaril. 

. 


O'" 

11 


JMt'an soiitliwaril. 
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The two instruments seem tolerably confirmatory 
of each other; but when I tested afterwards the 
whole length of the passage, by looking along its 
ceiling from the Queen’s chamber, to a scale set up 
by the north wall of the Grand Gallery, there was 
a dip northwards indicated, amounting to several 
inches, and equivalent to not less than 0° 8'. It is 
possible, however, that part of this apparent quantity, 
is owing to the celling bending down somewhat in 
the middle of i ts length. 



GRAND GALLERY ANGLE. 

SEXTANT-HORIZON. 

March 3. — This instrument was placed on a stand 
previously prepared to suit tho spot, and to stand 
partly on the sloping floor of top of first ascending 
passage, and partly on flat floor leading to Queen’s 
chamber ; the instrument was then nearly in the 
plane of the doorway, or north wall of the Grand 
Gallery ; and its position as to height, was 2 8 •5 
inches abov'^e floor, and 2 4 ’5 below ceiling, of first 
ascending passage, or two inches vertically too high. 

At the other or south end of Grand Gallery the 
signal was a candle shining through a 1'1-inch hole 
in a board ; first naked and afterwards through 
oUed paper. The board was held by hand in plane 
of south wall, or in south doorway of Grand Gal- 
lery ; and the board was cut to such a length that 
when resting on the floor there, the hole was 18 
inches above tho ground, — equivalent to 2 6 0 inches 
above the line of the Gallery floor, continued up to 
the south wall, or through the substance of the 
‘great step;’ and 25’0 inches below roof of short 
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SECT. II.] 

horizontal passage leading to antechamber : it was 
therefore in the concluded axis of that passage. 

Above the first hole, by 3 ‘6 inches, was a smaller 
one of 0*6 inch diameter, similarly illuminated. 
The mean of the two holes was therefore 1'75 inch 
too high; or 0*25 lower than it should have been, 
to bo similar to the error of the instrument at the 
other end. 

The observations then commenced as follows ; 
but W’ere only rendered fully satisfactory in the 
taking, when I had rigged up a cross plank and rope 
holdings, to prevent the otherwise inevitable sliding 
away of my.self from the instrument, by reason of 
the steep slope of the passage. 



Tt»p of level 

Bottom of level 

Centre of level 
bubble. 


bubble. 

bubble. 

1— mo'6<5"iiidex- 






ct>rrectlon. 

Low MOUT SKlNAIr^ 








First obsen^atiow, 

20 ^ 

56' 

270 

65' 

26^ 

14' 

34*^ 

Second ,, 

27 

62 

2 G 

56 

26 

13 

4 

Third ,, 

27 

56 

26 

56 

26 

15 

4 

Aud'Singlo obBorvaitou 





26 

17 

4 

High light moNAL— 
First observation. 

27 ’ 

63' ! 

270 

1 ' 

26® 

18' 

34* 

Second ,, 

27 

® i 

27 

54 

26 

18 

84 

Third „ 

27 

1 ' 

27 

57 

26 

18 

4 

And single observation, 





26 

22 

4 


Correction 
place of 

for mean , 
signals, 1 


0 ' 


Moan anglo of Grand GoUory, rising fn>tn ) 

26® 

17' 

38^ 

North to South by suad^ut horuon, 

. ( 

a 4 
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The index-correction above given was determined 
by two series of star observations the same nigh^ 
one of them giving — 1° 11' 0* and the other — 1° 
10' 62'. 


CIRCULAR CLINOMETER. 

March 9. — To prepare the instrument for this 
work, I made it a new and longer foot, cutting up 
its former mahogany 50 -inch foot into three pieces, 
and fastening them to tlie lid of the long box of the 
reference-scale in sucli a manner, by means of power- 
ful screws, that a joist-shaped stand was formed of 
the following size, — 

Total length of foot, or beam, . , . . «=» 129' Inches. 

Length between two longitudinal liearing points, «=» 126' 

Breadth, total, 8*6 

Breadth betwn’U the line of the two longitudinal 
bearing points and the middle bearing for cro5j3 
level, 6*8 

Vertical depth of beam through the 115* inches 

ol its middle length, . , . . . «=• 7 ‘6 

To the above were further fastened four angular 
lamp-holding blocks, two of them acting when beam 
was used face west, and two face east ; while the 
whole structure was prevented from slipping when 
on tho incline, by a rope fastened to a wooden 
anchor, and placed in u ramp -hole above it. This 
arrangement was found to work well ; the level 
and tangent screws were easy to turn, and th6 
verniers to road off. (See Plato i., or Frontispiece.) 
The observing method followed was, to take a 
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series of readings stepping up the east ramp, by 
steps the length of the clinometer foot, =126 
inches, wherever there was a fair ramp-surface for 
it to stand on ; and then, having reached the top 
of the Gallery, the clinometer was taken into the 
King’s chamber, turned round there, and next made 
to descend the western ramp of the Grand Gallery, 
also by steps. 

When the ramp permitted, these steps were made 
exactly equal to the distance between the bearings 
of the clinometer foot, as before ; but occasionally 
large deviations wore obligatory, l)y reason of severe 
fractures of the ramp. 

Tlio ramp-surfacc is nowhere smooth, or nicely 
true ; bvit is corioigated in a manner, from the decay 
of the stones ; and has therefore inequalities which 
produce large differences in the angle. It is ex- 
pected, howcv’cr, that the mean of the whole ob- 
servations east, will give the mean east inclination, 
so iicaily, that compared with the similar mean 
inclination west (and trusting to the equality of 
the two ramps on the whole), the index-correction 
of the instrument may be obtained, — and also the 
angle of inclination of tlie Grand Gallery. Itsliould, 
however, be remarked, that th.e index-error of the 
instrument is not the same as when last used in the 
entrance passage, in consequctice of its now stand- 
ing on a new foot. 
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OBANB GALLERY CLINOMETER ANGLE. 

Stuping up East Eamp^ March 9.-— 9 h»VL to Noon* 


Distance of 
centre of cll- 

( Clinometer readings. 

Mean reading. 


noxneter from 
North wall of 
Grand Oallory, 






— 23' SO" 

Remarks. 

■mi 

mi 


[mi 

imi 

tion. 


nearly 





inches. 

mm 

m 

mm 

mi 

O'' 

26’ 14' 55" 

t Li>wc8t foot of clinometer 

400 

26° 37' 60"" 

39' 

< alKive sixth ramp>hole ftoni 








( North. 

630 

26 

38 

20 

39 

40 

26 15 30 

Up one length. 

660 

26 

25 

40 

26 

50 

26 2 45 

Up one length. 

790 

26 

56 

10 

57 

0 

26 33 5 


920 

26 

46 

0 

47 

0 

26 23 0 

j Cross level of ramp much out, 

( viz., dipping to EUist. 

1005 

26 

26 

40 

27 

50 

26 3 45 1 

i j Uji about 80 only, on account 
, ( i>f a great break In ramp. 

1240 

26 

36 

50 

38 

20 

26 14 5 

: ♦ Skippeii over the great oreak 
t of ramp by ten inches. 

1370 

26 

39 

20 

40 

40 

26 16 30 

1 

1500 

26 

41 

50 

43 

0 

26 18 55 1 

1 

[ 

1630 

26 

51 

20 

62 

20 

26 28 20 

I 

r Advanced only 00 inches, or 

1720 

26 

39 

50 1 

41 

0 

26 16 55 

f with np|>er fwt near upper 

J Pud of llrst incltned raiTii>- 
l hole below great step. 








Mean of East 

ramp, 


= 

26’ 1 7' 4" 



Stepping down West Ramp, March 9. — Noon to 3 r,M. 


Distance oi 
centre of pli- 

Clinometer readings. 

Menu rcatling. 


nomoier frf>m 





23’ 8g" 

Remarks. 

North wall of j 
Grand GaUeiy,! 




— 

indpx corrt^c- 





tion. 


nearly 

V'emier A. 

I Vernier B. 



inches. 

1730 



1 


1 

i 1; pper end of clf adtnetar half- 

334'^ 

’ 7' 40" 

1 8' 

60" ' 

1 26’ 16' 15” i 

1 way iKrtweeu Sontli end of 
1 ramp, and Iwk tkieUned 

1 





1 ' 

ramp hole. 

1600 

334 

5 0 

1 6 

10 

1 26 17 55 

j Down one sfcmpr' w UMliith of 
1 the clinometer. 

1470 

1370 

334 

334 

50 

30 


10 j 
40 1 

26 20 0 
26 15 25 

( Not down a leiigtb on 

1 acco?\nt of a lif|j0ked,Jtainp- 

1170 

333 47 40 

48 

50 

26 35 15 

iDown m<^« tftMil a length 
( past the braken riMap. 

164D 

334 

0 10 

1 

20 

26 22 45 

910 

334 

9 0 

10 

20 

26 13 50 


780 

334 

20 40 

21 

50 

26 2 15 

t 

1 

650 

334 

13 50 

15 

0 

26 0 5 


520 

334 

a 0 

4 

20 

26 19 50 


390 

334 

7 0 

3 

10 

26 15 55 


Mean of West ramp, 



26° 17' 3" 



1 

1 

I 
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PLAYFAIR ALT-AZIMUTH INSTRUMENT. 

April *1 . — On this occasion ^ere had been prepared 
carefully beforehand a lamp-signal apparatus, to be 
used either above or below instrument ; and consist- 
ing of a plank 40* inches long, 10* broad, and 0*7 
thick, carrying two solid angular shelves, and be- 
tween them a board with a 0*3-inch hole, worked 
to an edge inside. (See Plate i.) The height of the 
centre of the hole above what the plank rested 
on, was 6*2 inches ; and the hole was well illumined 
by a lamp placed in turn on either shelf, — ^when 
looked to, at an angle of 26° or 27° to the horizon, 
and from the opposite side to the illuminating lamp 
few the time being. 

Por measuring angle of Grand Gallery, — above 
apparatus was taken to upper end of Gallery, and 
pinned to the ledge of a chance hole in the floor, 
close in front of great step ; front lamp V.eing then 
of course mmoved, and hole in board illumined by 
back lamp ; hole being then about I*? 55 inches from 
north wall of Grand Gallery, mejisured along the 
slope, but only 1652 inches from the place selected 
for the Playfair instrument Said hole being further, 
6*2 inches vertically above the floor, and the ramp 
21*0 inches perpendicular, or 33*4 vertically high, — 
the hole may be assumed as 17*2 inches vertically 
helov) upper surface of ra/ni}> in its paraUeL 

The Playfair alt-azimuth insiruincnt was then set 
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up on the level floor leading to Queen*8 dmmber, 
but at only 103' inches, nearly, within, or south of, 
north wall of Grand Gallery ; and was first adjusted 
so as to have, it was Ijelieved, its centre of horizon- 
tal axis, 6*2 inches vertical, above the trace which 
is visible there on either side of the ancient floor- 
line produced, or base of ramps. But being dis- 
satisfied with the difficulty of accurately performing 
the above adjustment, — I proceeded, after the angular 
observations were over, to test the position of the 
instrument with reference to the ramps in another 
manner. This was, to take the vertical depression 
of either pivot of horizontal axis, by measuring 
along a plumb-line, hanging from a straight-edge 
resting on the ramps on either side of the ins^^ 
merit, and so jrlaced that the plumb-bob touchecSithe 
end of tlie pivot. 1'hcrc was some trouble in getting 
the Arabs to hold the straight-edge steady oai.-the 
steep slope, and the following various readingft w«re 
obtained ; — 

Vertical (lejtrossion of East pivot, 

»> » » 

»* i> 

>• Tf 

Mean of all. 

Hence instramciit was after all too low” by 0 4 
inch, and its angle for the up^icr signal requires a 
correction — — O' 50". 

The angular ‘^'bservations began at 4 P.M., after 
careful levelling. 


= 17'5, of West pivot,- «■ 17 '3 
17 a. 17 9 

1 , *C, ,, 17 

17-5. „ 17-3 
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Pj:.a.yfaib Alt-Alziucth Instsvment ik Gband Gaixbby. 


Roveraals of 
circle. 

Microscope A. 

Microscope B. 

Angle 'With 
index-error. 

Zen. distance. 

63^34' 

17" 

6.3° 35' 3" 

26° 25' 20' 

Altitude, . 

2G 11 

30 

26 12 34 

26 12 2 

Zen. distance, 

03 34 

8 

03 35 0 

20 25 23 

Altitude, . 

26 12 

4 

26 12 40 

26 12 25 

Zen. distance. 

63 34 

24 

03 35 n 

20 25 12 

iVlti tilde, . 

20 11 

40 

20 12 10 

20 11 58 

Mean angle 

of elevation 

from North 

to } 


8outli of rioor of Grand Gallory, 


anfilfs 
corrected for 
index-error and 
I> 08 iti<>n of 
instrument. 


I ■ 26° 17' SI*" 
26 18 4 

26 17 43 

26’ 17' 53 


Hence the three ditferent methods of observation 
for the angle of Grand Gallery give — 

Sextauc-lic»rizon, . = 26^^ 17' 38^^ 

Circular clinometer, 26 17 4 

PLayfoir alt-aaiuiiutii, = 26 17 63 

and giving them tli<; resjiective weights of 1, 5, and 
10, according to the calibre of tlie instrument, and 
care taken in the observation,- — the final mean ia 

20° 17' 37". 


VOL. ti. 



KING’S CHAMBER LEVELS. 

March 10. — ^The circular clinometer on its 126- 
incli foot, was employed to test on this day the levels 
of the short passage leading from Grand Gallery to 
King’s chamber ; and also the level of the floor of 
the latter room in two directions. B ut the stones 
composing these floors are so much risen in some 
places and sunk in others, that no accuracy pf 
observation could be secured : and the full limit of 
the results seemed to be — that the north and south 
level both of said passage floor, and of King’s cham- 
ber, and the east and west level of the latter, — arc 
nowhere so much as half a degree in error. 

'The walls of the King’s chamber were then tried, 
by rearing up the clinometer-foot vertically against 
them, and reversing it at each place ; and their, the 
walls’, surfaces were found much more smooth and 
appropriate to measure. 

Similar observations were again made on the 
Widls on March 29, the index-error of the clinometer 
having been in the meanwhile changed nearly five 
whole degrees ; and three sets of complete observa- 
tions were taken against every waU. 
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The final results for the mean surface of each 
wall, between the heights of 1 and 127 inches above 
the general floor, are as follows : — 



March 10. 

March 29. 

Mean. 

E. wall, leans inwards at top, or to W., 

10' 0" 

9' 50"^ 

9' 55^ 

W. wall, leans outwards at top, or to W., 

4 0 

0 45 

2 22 

N. wall, leans inwards at top, or to S., 

8 0 

11 44 

9 52 

S. wall, leans outwards at top, or to S., 

2 0 

2 31 

2 16 

Mean of East and West walls, at top to West, 

! 6' S" 

Mean of North and South walls, at top to South, 

' 6 4 

i 


Hence the g^uas^t-vertical axis of the whole room 
is tilted at the top, towards the south-west ; and 
the different observed amount of tiltings of east 
^versus west, and north verstis south walls, indicate 
that every wall inclines towards its opposite wall at 
♦^he top ; the east and west walls by the amount of 
3' 46" each ; and north and south walls by the 
amount of 3' 48" each. 
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VENTILATING CHANNELS. 


It 



ventilating channels. 

These ventilating channels, or long and very- 
small-bore passages, being found hopelessly stopped 
up somewhere in their length, — I made no other 
trial of their angles, than merely to put, or have 
put, a little pocket-clinometer on the floor of them, 
just within their upper mouths, on the outside of 
the Pyramid, — and take the angle there within a 
degree. Tliis being close enough to indicate, 
whether the angles were the .same as those of the 
larger incliiv'd p.iasagcs, viz., 26’ to 2*7° ; oi^ 
whether they were nearer to what 1 had concluded 
from theory in my publhshcd book in 1864; viz., 
the north one =33’ 42', an<l the south one = 45°. 

The re.sult of my mea.suro in this rude manner, in 
January 1865, on the northem air-channd, at its 
outlet high up the Pyranjid side, was, 32“ 45'. 

And the result of a .similar measure on the 
southern air-channel, kindly performed at my re 
quest by an enterprising traveller, Mr. Smyth, from 
Lincoln.shirc, who visited the Pyramid in February 
1865, — was, 46' 
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EXTERIOR FACES OF GREAT 1‘YRAMIB. 

A pi'll 7, 8. — Mcastircd with sextant-horizon, the 
angles of ascent of Great and Second Pyramids ; 
those of the former only, entered here ; going con- 
secutively to the top of the heap of rubbish lying 
against the middle of each side ; nutl, after choosing 
some stone only slightly weathered, placing both 
eye and instrument in line of that and upper part 
of Pyramid fores! lorteiied. 

Tested each day the index-correction of instru- 
ment by reciprocal angles, observed in succession 
from two fixed stands, about 5000 inches asunder ; 
and found it 1° 12' on the 7th ; and 1° 8' on the 8th. 
Correcting the observations aecoiriingly, we have for 
angle of ascent of each face of the Great Pyramid 
from the horizon : — 



A prli 7 1 

i 

1 April a 

Si i'oii.l 1 

1 o!».srrvati n ; 

Mean. 

East face, . 

61° 46' 

51^ 44 

51° 49' 1 

51^ 4f>' 

North face. 

51 39 ' 

1 ... ! 

•• 

51 39 

^est face, 

51 42 



51 42 

South face, 

51 55 

5J 59 

51 10 

i 

51 54 

Mean of alf. 

giving Weight to each oi>«M?rvatiop, 

1 5r -ks' 
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These measures have no pretence to being closer 
than a handful of minutes, on account of the large 
weathering of the sides of the Pyramid, and the 
rudeness of the present denuded courses : but they 
will suffice to show that the 3", 4°, and more of 
some travellers have no necessary place, touching 
the original unweathered Pyramid. 



CASING-STONE FRAGMENTS. 


After various preliminary trials, I had an ap- 
pa,ratu3 made in March 1866, to measure the angles 
of the fragments of casing-stones brought home 
from the Great Pyramid in 1865. This apparatus 
was in the form of a double-pronged wooden com- 
pass, 25 inches long, 1‘8 broad, and 11 in the col- 
lective thickness of its two moveable limbs. These 
were made in hard mahogany, and worked on a 
brass screw-bolt in the centre of their lengths ; one 
limb, only 1 8 inches long, passing inside the other, 
which was therefore a double frame so far, but solid 
at ei^er end. This machine having been opened, 
made ' to touch two sides of a casing-stone at their 
own angle, and clamped firm, — w^as then conveyed 
to a gun-metal circle 11 '9 inches in diameter, aj^d 
divided to every 20' by Adie and Son, — to ascertain 
the angle. The screw-head of the immpass-arms, 
entering a hole in centre of circle, gave a nearly 
concentric position ; and the angle was then read 
off through small holes, in the central a^ds of each 
compass-arm at a radius of 6*7 inches. To correct 
residual error of eccentricity, the angle was read 
off on both ends ofi both arms, or on opposite sides 
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of the circle’s centre ; and to correct index^rror of 
the instrument, the angle of the stone was taken 
twice, — once on the right, and once on the left, of 
the principal bar of the compass. Hence each read- 
ing now given, is the result of four independent 
readings and two measures of the angle; and is 
free, I trust, from all sensible instrumental defects. 

Indeed, the apparatus proved itself superior in 
accuracy to the fragments which it had to measure ; 
where, the almost constantly prevailing fault was 
found, — that the surface of the stone which had 
formed part of the horizontal course of masonry, — 
was more or loss hollowed towards the central 
region : partly, from a purposed intention of the 
builders to cause the stones to rest on their edges 
only, not on their centres, which w^ould make them 
unsteady ; and partly, from the thin pointing of 
lime in the outer part of the joints, having tended 
to presciwc the stone from decay along its angular 
edge, and to keep it high there ; causing the 
measured angle, when straight-edges arc applied to 
the whole surface indiscriminately, to give a too 
acute angle, liy a quantity of a degree more or less. 
The original outer, or bevelled surfaces of the stoneS 
were nearly free from this defect ; though three 
fragments from the northern rubbish-heap of the 
Pyramid had it rather severely, and indeed so evi- 
dently to the eye from their large decay, that they 
ought perhaps to have been thrown away at the 
place. But as they have lx!cn brought to this 
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countiy, I give their angles with those of every 
other fragment brought home, though not allowing 
them to mix in the mean. 

Of nineteen fragments, seven came from the 
north side of the Great Pyramid, five from the east, 
two from the south, and five from the west. 

And again, of the same nineteen, — fifteen were 
examples of the obtuse angle along the upper edge 
of every original casing-stone; and four of the 
acute angle at the lower edge. The angles observed 
in them run thus : — 


Observed angles of Casing-stone fragments. 


Sido of 
Great 
Pyramid 
found at 

Nui niter 
t for 

I'ofcriMu’o. 

North, 

1 

o 

»> 


»» 

r> 

»» 

6 

tf 

7 

Kast, 

1 

1 

2 

1 

If 

a 

>> 

4 

tt 

5 

South, 

1 


2 

West, 

1 

>» 

2 

»> 

5 

North, 

3 

»» 

4 

West, 

3 


4 


length of vvorkcil sui facc 
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Whence the mean of all the obtuse angles is 
128“ 2', yielding trigonometrically 51° as their 
inference for the acute angle, or angle of slope of 
the sides of the Pyramid with the horizon ; and the 
mean of the same acute angle, actually observed, 
is 51° 49'. 



COENEE ANGLES OF GEEAT PYEAMID. 


ANGLES OF ALTITUDE OF CORNER-LINES OF GREAT 
PYRAMID. 

April 26, 26, 1865. — These were measured with 
the Playfair altitude-azimuth, from the comer 
socket-holes of the casing, cut in the rock. The 
instrument therefore was powerful, the station 
marks below accurate, and if only there could have 
been obtained at the top of the Pyramid, a true 
memorial of its ancient surface, the observations 
would have been in the very highest degree im- 
portant. But there is no such memorial there ; 
and we must either supply on the present 400-inch- 
sided upper platform, a pole about SCO inches high 
to represent the masonry and summit casing stones 
now removed ,* or, push out horizontally a signal 
from 100 to 150 inches to represent the side casingt 
now also removed. 

Of the two methods, the latter was adopted — as 
containing the least amount of deduction &om 
theory ; and Mr. Inglis kindly undertook each day 
to ascend the Pyramid ; and hold out as required, an 
observing-signal at a distance of, iirst 100 inches, 
and then 160 inched from cjich comer of the summit- 
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platform in succession, and in the direction of a 
diagonal of the Pyramid. 

In the meanwhile I marked off the Pyramid dia- 
gonal lines on the socket-floors below ; and measur- 
ing from the outer corner of the socket, along that 
line a distance of 58‘1 inches, marked that as the 
spot for erecting the Playfair instrument over, be- 
cause then its centre was seen at an angle of alti- 
tude of 42° (the approximate vertical corner angle of 
the Pyramid), from said outer corner of socket floor. 
Hence, although the instrument stood near the 
middle of each floor, and high above it, — the angles 
may be considered as having been measured from 
the outer corner of the floor itself. 


Observations at North-east socket, of the 100-inch dia- 
gonal SIGNAL AT North-east corner or summit-plat- 
form OF Great Pyramid. 


Time. 

Quantity <d.5er\od. 

Mean of opposite 

inii’ioscopos. 

Moan altitude freed 
fruia iuilox-ernjr. 

April 25, 

4 i’.M. 

Alt., . 

Zen. di.st., 

Alt, . 

Zen. dist., 

41^ 45' 

48 2 12 

41 44 22 

48 2 19 

141” 51' 2r; 
|41 61 2 

Mean of both sets for a diagonal 1 __ 

41° 51' ta* 

distance at top of lifO inches, J 


N.B . — A strong north-east wind blow^^ at 
summit of Pyraiuid, making the signal-staff di|Slult 
to hold steadily ; wliorefore bisection with tel^iiii|ipc- 
wire was found often varying. ^1'. 
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Obsebvations at South-east socket, or siqnai, at South- 
east OOBHEB OF SUMMIT-FLATFOBH, AND DISTANCE IN 
DIAOOtrAI. OF PFBA.MID OF 100 INCHES viHUoZ. 


Timo. 


Quantity observed. Mean of opposite 
microscopes. 


Mean altitude freed 
from index-error. 


April 25, 

6 r.M. 


Zen. dist., 

47° 

5S' 

If/' 

Alt., . 

41 

48 

6 

Zen. dist., 

47 

58 

20 

Alt., . 

41 

47 

51 


Mean for Soutli-caat corner and socket, 


41° 

54' 

55" 

41 

54 

46 

41° 

54' 

60" 


The 100-inch distance above is called virtual, be- 
cause it was actually 130 indies, but then the instru- 
ment below was pushed 30 inches outwards from its 
iuteuded plaiic of 581 inches inwards, on account of 
the small size of the floor of tlic south-east socket. 


Observations at the North-west socket, on two signals, one 
AT 100, AND THE OTHER AT 150 INCHES IN THE HORIZON- 
TAL DIAGONAL FROM N.-W. CORNER OF SUMMIT- PLATFORM. 


•# 

Time. 

Signal. 

Qu.intity 

observed. 

Mean of 
oj>po.site 
mivroscupeH. 

Moan altitude freed 
from index-error. 

Ajiril 26, 

150 

Zen. dist.. 

47° 

49 ' 

20" 



4 p.M. 

100 

Zen. dist.. 

48 

:i 

56 

150 

42° 2' 60* 


150 

Altitude, 

41 

55 

10 

100 

41 43 40 


100 

Altitude, 

41 

41 

16 



Single 

150 

Zen. dist;. 

47° 

50' 

r^o" ) 
10 > 



reading of 

100 

Zen. diat. 

48 

4 

) 150 

= 42° 2' 30" ! 

one mic- 

150 

Altitude, 

41 

55 

30 ) 

> 100 

.= 41 48 45 

Togco],>e. 

100 

Altitude, 

41 

n 

40 


i 


Mcau for 150 48* 8' 47* 

Mean for loO 41 48 42 
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I. 

Observations at South-west Socket, on two Signals, one 

AT 100, AND the other AT 150 INCHES IN THE HORIZON- 
TAL DIAGONAL FROM THE NoRTH-WEST CORNER OF SUMMIT- 
PLATFORM. 


Time. 

Signal. 

Quantity 

oUserved. 

Mean of opposite 
microscopes. 

Mean altitude fteed 
from mdox>error. 

April 26, 


Alt., 

4r 

53' 

6" 


5 P.M. 

100 

Alt., 

41 

39 

46 

150=4^ O' 19* 



Zen. dist.. 

47 

52 

28 

100=41 46 53 



Zen. dist., 

48 

6 

0 



150 

Alt., 

41 

54 

0 



100 , 

Alt., 

41 

40 

20 

160=42 0 65 


150 : 

Zen. dist., • 

47 

52 

10 

100=41 47 5 

HH 

100 1 

Zen. dist., 

48 

6 

10 


Concliuled mean 

at South-west socket — 



For 150 signal, . 

. 

, 


42° 0' 31" 

And for 100 signal, . 

• 

• 

= 

41 46 57 • 


Hence, supplying places of the 150-inch signals to 
north-east and south-east sockets, from what was 
ohserved at the north-west and south-west sockets, 
we have — 


As seen from Socket. 


North-east, 


S. .uth-eaat, . 


North -west, 
j South-west, 


Angular altitude at top of Pyramid — 


Of 100-im h comer .signal. 

Of 150-inch comer signal 

41^ 5i' 13' 

42° 

5' 3" 

41 54 50 

42 

S 40 

41 48 42 

42 

10 

41 40 57 

42 

0 31 
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<> 

But the floors of the sockets are not on the same 
level ; nor apparently intended to be so, by their 
builders, — ^from the different depths to which they 
are cut into the rock. It will be proper therefore 
to reduce the above angles of altitude, to what they 
would have marked, had they aU been observed 
from a uniform level pavement extending round 
the whole Pyramid ; and a portion of such a grand 
pavement is to be seen near the north-west socket, 
about ten inches or more above that socket’s bottom. 

Hence, reducing Mr. Inglis’s levels of the socket- 
floors to above pavement (see page 137), — we find 
each of them to have been too low by the quantities 
stated in the second column of the following table. 
Wherefore, if the third column gives the 150-inch 
signal as observed from the actual socket-floors, 
the fourth gives it as it would have been observed 
from the uniform pavement. And theffth, gives 
the angles from the same pavement, due to a de- 
creased distance from 150 to 143 inches for the 
signal, in the direction of a horizontal diagonal from 
the comer of present summit-platform ; (143 inches 
being equivalent, in the diagonal, to a side, hori- 
zontal thickness of casing and backing stones of 
101* inches.) 
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Socket floor. 

Below 

pavement 

surface. 

150-inch signal 
from socket 
floor. 

Same signal 
reduced to pave- 
ment surface. 

A 143-inch signal 
from pave- 
ment surface. 

North-east, 

inches. 

6- 

42° 

5' 

42° 

3' 

42° 1' 

South-east, 

19- 

42 

9 

42 

3 

42 1 

North-west, 

10* 

42 

3 

42 

0 

GO 

kd 

South-west, 

0 

42 

1 

42 

1 

41 59 





Mean, 

i 

41° 69' 4.5" 


HORIZONTAL ANGLES AT THE CORNERS OF THE BASE. 

These angles cannot be directly observed at pre- 
sent, because the rubbish-heap in the middle of 
every side interferes with any one socket seeing 
any other. But by comparing two sides successively 
with the Pole-star, as wdl be described in the next 
department of angular measures, — it was concluded^ 
that the horizontal angle at the outer comer of the 
north-east socket, subtended between the outer 
comers of the south-east and north-west sockets, is 
90 ° 0 ' 44 ". 

This observation, however, was made under such 
remarkably disadvantageous conditions, and on the 
last observing evening we had, — that it eminently 
requires repetition under more favourable circum- 
stances. 




SECTION III.— ANGULAR MEASURES, 
ASTRONOMICAL. 

TIME OBSERVATIONS. 

Ai-l those observations were, with one or two 
exceptions, taken with the sextant -horizon ; on 
account of the portability and expedition of that 
instrument : but its accuracy was usually consi- 
dered somewhere, not nearer than 2' or 3' ; though 
by care it might be brought within 1'. Latitude 
observations by various stars were occasionally 
taken as a check on the index-error ; and though 
the time was usually obtained from the sun, it was 
also sometimes found from star observations ; ■which 
last occasions may be distinguislicd in the following 
table, by the hours against which the quantity for 
the day is entered. 

The chronometer alluded to was my pocket-watch, 
compensated for temperature, and going, cs will be 
observed from the column of error on mean solar 
time, very fairly, — considering the amount of motion 

VOL. II. m 
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■m- 

it was subjected to. The first column of errors on 
apparent solar time, was computed for the sake of 
having that sort of time certain for the meteorolo- 
gical observations ; and the last, or the errors on 
sidereal time, for the sake of the astronomical obser- 
vations with the Playfair alt-azimuth instrument ; 
which, however, being only employed on the Pole- 
star, never required the time to be known with any 
very great degree of exactness. 

In the first fortnight following January 24th, 
there was only one day on which weather prevented 
me from obtaining a time-observation of the sun ; 
and the climate was so fine, that the series could 
have been kept up, probably for the whole four 
months, almost daily ; but my time was too much 
limited by other work, to allow of doing more than 
what is given below : — 
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TIME OBSERVATIONS. 


TtMB Obsebvatioks at East Tombs im 1865. 


Clironomoter’B correction on time. 


Apparent Solar.} Moan Solar, j Sidereal 


January 

h. 

20 

8 A.M 

22 

8 .. 


7 P.M 

23 

7 .. 

24 

8 A.U 

26 

8 .. 

26 

8 .. 

27 

8 .. 

28 

8 

29 

8 .. 

30 

8 .. 

31 

8 .. 

Fehniury 


1 

7 .. 

2 

7 .. 

4 

7 .. 

6 

7 .. 

6 

7 .. 

8 

7 .. 

11 

7 .. 

14 

7 .. 

17 

7 .. 

19 

8 ,. 

21 

7 .. 

28 

7 .. 

March 


1 

7 .. 

8 

10 P.M. 


JO p,M. 

1 A.M. 
».47 F.M. 


8 .. 

7.30 A.M. 

8.30 .. 
8.43 .. 
8.0 .. 

8.40 .. 
8.60 P.M. 
9 A.M. 

7.40 A.M. 

6.40 .. 
7.33 .. 
7.37 .. 
7.87 .. 


9 17 
9 27 
9 28 
9 62 
10 1 
10 23 


+ 

0 

12 


0 

26 

+ 

3 

11 

+ 

3 

9 

+ 

8 

25 



m. 

a. 


h. 

in. 

a. 

■f 

3 

35 









3 

48 

36 



.. 

— 

3 

44 

23 


3 

10 

— 

3 

42 

36 

+ 

3 

14 

- 

3 

38 

34 

4- 

3 

24 

— 

3 

34 

30 

4- 

3 

16 

— 

3 

30 

39 

4- 

3 

15 

- 

3 

26 

46 

4- 

3 

3 

— 

3 

22 

50 

•f 

3 

11 

— 

3 

18 

59 

4- 

3 

3 

- 

3 

15 

10 

4- 

3 

4 


3 

11 

11 

4* 

3 

3 

— 

3 

7 

15 

4- 

2 

52 

— 

2 

59 

35 

+ 

2 

42 

- 

2 

55 

58 

4- 

2 

44 

— 

2 

51 

49 

4- 

2 

5‘5 

— 

2 

43 

36 

4- 

2 

26 

— 

2 

82 

26 

4- 

2 

83 

— 

2 

20 

24 

4- 

2 

20 

- 

2 

8 

50 

4- 

2 

16 

- 

2 

0 

56 

4* 

2 

4 

— 

1 

53 

19 

4- 

2 

19 

- 

1 

25 

29 

4- 

2 

i 

5 

__ 

1 

21 

57 




— 

1 

11 

20 

4- 

2 

’ 32 

— 

0 

57 

45 



i 


0 

39 

52 

4- 

1 

60 

— 

0 

34 

43 




' — 

0 

32 

20 




- 

0 

12 

48 

4- 

i" 

44 

- 

0 

7 

17 

4- 

1 

46 

4 

0 

40 

14 1 

4- 

1 

43 

4 

0 

44 

2 

4* 

1 

31 

4 

0 

47 

66 

4- 

1 

28 

4 

0 

61 

62 

+ 

1 

23 

4 

0 

59 

31 

4- 

1 

35 

4 

1 

3 

47 

, 



4 

1 

5 

40 

4* 

1 

2*2 

4- 

1 

7 

33 

4- 

1 

83 

4 

1 

16 

26 

4 

1 

16 

4 

1 

22 

51 

+ 

1 

4 

4- 

2 

14 

2 

4 

0 

62 

4 

2 

17 

68 

4 

0 

59 

4 

n 

21 

51 








LATITUDE OBSERVATIONS, 

March 11 — April 10. 


WITH THE PLAYFAIR ALT-AZIMUTH INSTRUMENT, 
MOUNTED ON A FIRM TRIPOD. 

On March 1 1, at East Tombs, — Barometer = 30*06, and Thermo- 
meter = 68*6 at 14h. Om. per watch, — the following ob- 
servations were taken for Latitude : — 


Nos. for 
reference. 

Time l»y 
watch. 

Quantity 
observe* 1. 

Mioroacopo A. 

Microscope B. 

Mean.s of 
luicroscopp.*^, 
still nflected by 
index-error. 

1 

h. lu. s. 
12 0 0 

Alt. 

28'" 34' 22'' 

28*" 37' 50" 

28° .36' 6" 

2 

12 15 45 

Z. dist.* 

01 0 22 

Cl 0 54 

28 61 62 

3 

12 28 30 

Alt. 

28 30 8 

28 3.3 38 

28 31 63 

4 

13 50 10 

Alt. 

28 20 45 

28 27 10 

28 26 58 

5 

14 7 20 

Z. dist. 

61 14 36 

61 14 46 

28 46.lt) 

6 

14 24 30 

Alt. 

28 27 52 

28 28 15 

28 28 4 

7 

14 31 40 

Z. dist. 

61 13 12 

61 13 34 

28 46 37 


Steps of Computation. 


1 ~ 
Noa. for 
reference. 

True 

siflorcal time. 

1 Mean <»f 

! ini«no.so*>pcs. 

RefraC' 

tion. 

Reduction to 
iiicridiaii. 

Rijsulting j 
latitude r»f { 
station. 

1 and 3 

2 

Mean, . 

. 

h. rn. s. 
11 .34 45 
11 36 15 

28^34' 0" 
28 61 52 

-1'42" 

+ i°i7' 2r 

29° 58' 43", 

11 35 30 

28 42 56 

4 

5 

^leau; 

13 16 55 1 
13 28 5 

[ 

1 28 26 68 
28 45 19 

-1 42 

+ 1 24 16 

29 58 41 

13 22 30 

28 30 8 

6 

13 45 15 

28 28 4 




7 

13 52 25 

28 46 37 

... 


... 

Mean, . 

13 48 50 

28 37 20 

-1 42 

4 1 23 9 

29 68 47 
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On Marchi*18, at East Tombs, — Barometer = 30’20, and 
Thermometer ss 62-8 at 13h. 11m. per watch. 

And „ s= 62*5 at 13h. 30m. „ , — 

the following observations were taken for Latitude : — 


Nos. for 
reference. 

Time hy 
watch. 

Quantity 

observed. 

Microscoi>o A. 

Microscoiic B 

Means of 
microscopes, 
still affected by 
index-error. 

1 

h. m, H. 

9 29 36 

Alt. 

29*^ 5' 21" 

29° 7' 17 " 

29° 6' 19" 

2 

9 38 7 

Z. dist. 

60 37 24 

60 39 0 

29 21 48 

3 

13 3 20 

Alt. 

28 26 24 

1 28 28 10 

28 27 17 

4 

13 11 12 

1 Z. dist. 

61 13 52 

! 01 15 42 

28 45 13 

5 

13 29 20 

Alt. 

28 26 18 

1 28 27 49 

28 27 4 

6 

13 36 20 

Z. dist. 

61 13 55 

1 61 15 27 

1 

28 45 19 


Stkps of Computation. 


Nos. for 
reference. 

Si<lcreal time. 

Moan of 
luicrosc.ojuis. 

1 

Refrac- 

tion. 

Reduction to 
lueriUiau. 

, 

h. lu. «. 

9 16 58 

29° 6' 

19" 



2 

9 25 29 

29 21 

48 



Mean, . 

9 21 14 

29 14 

4 

- 1' 44" i 

1 

3 

12 51 20 

28 27 

■| 

17 



4 

12 59 12 

28 45 

13 



Moan, . 

12 55 16 

28 36 

15 

-1 46 

+ 1 24 16 

4 

13 17 20 

28 27 

4 



5 

13 24 20 

28 45 

19 

j ;;; 


Mean, . 

1.3 20 50 

28 36 

12 

!-l 46 

f 1 24 19 


llesiilting 
latitude of 
station. 


29 58 45 


29 58 45 


The meridional distan<je between the parallels of 
East Tombs and the centre of Great Pyramid, being 
paced, — ^was found equal nearly to 10,000 inches ; 
wherefore a correction of 4- 8” is necessary to reduce 
the above latitude of East Tombs to that of Great 
Pyramid, Great Pyramid being north of East Tombs. 
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On April 10, 1865, on summit of Great Pyramid, Barometer con*- 
eluded from East Tombs observation combined with height, 
= 2975 ; correction of watch, or sidereal time, at 


h. 

8 P.M. = 

•f 

h. 

1 

m. 

17 

8. 

22 

10 P.M. = 

+ 

1 

17 

41 

Midnight =» 


1 

18 

0 

2 A.M. == 

+ 

1 

18 

18 


observed as follows with Playfair alt-azimuth instrument 
for latitude ; instrument erected about 100 inches south 
of centre of summit-platform : — 


Nos. for 
reference. 

Time by 
wateb. 

Thermo- 

meter. 

Quantity 

observed. 

. ! 

Microscope A.' Microscope B. 

i - - - 

Mean of 
microscopes, 
Btili affected by 
Index-error. 


h. m. -s. 

Fahr, 


i 


1 

8 37 10 

... 

Alt. 

28'’57'2.ri 28° 57' 6" 

28° 67' 14' 

2 

8 44 55 

60*0° 

Z. dist. 

60 50 46 1 60 50 8 

29 9 33 

a 

8 54 13 

57-3 

Alt. 

28 52 56 1 28 52 16 

28 52 36 

4 

9 7 20 

56*0 

Z. dist. 

60 56 16 j 60 55 52 

29 3 56 

5 

9 14 3 

55-4 

Alt. 

28 48 0 ! 28 47 24 

28 47 42 

6 

12 25 4 

54*3 

Z. dist. 

61 16 20 ’ 61 15 45 

28 43 58 

7 

12 35 30 

• • • 

Alt. 

28 30 28 i 28 29 46 

28 30 7 

8 

12 40 42 

53*9 

Alt. 

28 31 20 i 28 30 42 

28 31 1 

9 

1 

12 58 20 

54‘3 

Z. dist. 

61 13 36 ; 61 13 2 

28 46 41 


Steps of Computation. 


Nos. ff.«r 
reference. 

Sidereal Time. 

1 

1 liefraction. 

1 



Latitude. 


h. ni B. 





1 

9 54 38 

- 1' 42'' 

+ 0°56' 9' 

29° 51' 41' 

1 29°68'54’ 

2 

10 2 25 

- 1 42 

+ 0 58 16 

30 6 7 


3 

10 11 44 

- 1 43 

-M 0 42 

29 51 35 

( . 29 58 53 

4 

10 24 52 

1 - 1 33 

4^1 3 58 

30 6 11 


5 

10 31 37 

- 1 43 

-f 1 6 32 

29 61 31 

/ 29 Oo 

6 

13 43 7 j 

- 1 45 

+ 1 23 42 

30 5 66 


7 

S3 63 35 

- i 45 

fl 23 0 

29 61 22 

1 29 68 39 

8 

14 4 49 

1 45 . 

+ 1 22 5 

29 61 21 

1 29 58 37 

9 

14 16 28 

-- 1 45 

4-1 20 56 

30 6 62 













183 


SECT. III.] liATITtTDE OBSERVATIONS. 

Adding 8" for geographical reduction to each of 
the East Tombs observations, we have then for the 
latitude of the Great Pyramid, the following series 
of results : — 


March 11. 

First 

set. 


. =» 

29® 

58' 

5V 



Second 




29 

58 

49 



Third 

*♦ 



29 

58 

55 


18. 

First 

»* 


=* 

29 

58 

51 



Second 



. « 

29 

58 

53 



Third 

*» 



29 

68 

53 

April 

10. 

First 




29 

58 

54 



Second 




29 

58 

53 



Third 

»» 


= 

29 

58 

51 



Fourth 

*» 



29 

58 

39 



Fifth 

>» 


= 

29 

58 

37 


Considering that the strange anomaly of the two 
last must have been due to want of level adjust- 
ment, they deserve to have only half weight in 
taking the mean, in which case the final result for 
latitude north of Great Pyramid is 
+ 29 " 58 ' 51 ". 
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ROUND OF AZIMUTHS. 

This round was taken very hastily, and only in- 
tended to bo approximate ; chiefly also to settle 
whether second Pyramid was in diagonal of Great 
Pyramid, and whether a certain supposed distant 
Pyramid in the desert, spoken of by Dr. Lieder, was 
really west of the Great Pyramid. 


SUNRISE ON SUMMIT OF GREAT PYRAMID, WITH 
PLAYFAIR ALT- AZIMUTH INSTRUMENT. 
April 11. 


South point of ]iorizon (eornputed), . 


0" 

0' 

Second Pyraiiiiil summit, . 


43 

20 

Diagonal Great J^yramitl, 


44 

55 

Distant Pyramid (?), reputed west, . 


77 

35 

Full moon near ;>ettiug, alxmt . 


78 

35 

West point, ...... 


90 

0 

Pyramid of Aboo-Roash, .... 


135 

56 

Delta of cultivated land, begins, 


161 

0 

North end of meridian, .... 


180 

0 

Delta of cultivated land, ends. 


211 

0 

Dome of Meheniet All’s mosque in Cairo, 


245 

38 

Sun rising, ...... 


260 

10 

Fast point of horizmi, .... 


270 

0 

Pyramids of Sakkara, ).)egin. 


323 

36 

end, 


326 

26 

A. distant Pyramid, probaljly ‘the False Pyramid,* 

337 

25 

Dashoor, sharp and straight Pyramid, 

, 

339 

51 

Dashoor, re-entiiiiug n.gie Pyramid, 

, 

340 

53 

Distant ruins <#£ I'y ram ids, 

. 

345 

0 

Home very distant, .... 


355 

0 

Houth |K>int, ...... 


360 

0 
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AZIMUTH TRENCHES. 

March 21, 23. 

WITH THE PLAYFAIR ALT AZIMUTH INSTRUMENT. 

The observations of the 21st being only approxi- 
mate as to signals, those of the 23d are alone pre- 
served. The work began about 3 p.m. and finished 
at 8 P.M., in the shade of the Pyramid all the time 
from the sun ; but exposed to a hot wind from the 
south-west, which made the temperature 94*2'’ at 
5.18 P.M., and 91'0° at 6.0 p.m., and contracted the 
size of the level-bubble fearfully. 

The azimuth trenches here observed upon, are 
described in the linear measures, p. 126. 

The first step was, to place the Playfair instrument 
midway between the north and south trendies ; and 
in the line of their mutual axes, as indicated by poles 
carefully planted at their outer cuds. That done, the 
two inclined trenches, viz., the cast-north-east and 
north-north-east, were looked at, and found not 
to converge precisely on the instrument, but on a 
point about 100 inches west ; so that the correct 
line to have taken with the north and souih trenches 
would have been, — not their central axes, as 1 had 
done, — but a parallel line 100 inches west of that ; 
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in fact liearly the west side of their ends. Instead, 
however, of moving the instrument and signals to 
that new western position, I preferred to move the 
instrument in the axial line of the north and south 
trenches. First northward, until it reached the 
intersecting point of the north-north-east trench, 
as shown by poles at its either end ; and again 
southward, for the intersection of the east-north- 
east trench : separate observations of the north and 
south poles being made at each station. Hence we 
have for the crude observations — 

At Centeal Station for Nortu-nortu-east Trench. 


Time. Signals at 


h. in. 

5 30 F.M. North eud of North trench, . 

Axis of North -north-east trench, 
South end of South trench, . 
North end of North trench, . 


And at Central Station for East-north bast Trench. 



Time. 

bignal.s at 

Mean of two oppoeite 
uiicroecopea 

h. 

Ill- 





6 

0 P.M. 

North end of North trench, 

337'’ 

22' 

49* 



Axis of Kast- north -coat trench, 

53 

48 

26 



South end of South trench, . 

167 

22 

21 



North end of North trench, 

337 

22 

82 

6 

43 

Pole-star, . - . . . 

336 

4 

36 

6 

51 

,, - . . . . 

336 

4 

24 

6 58 

? » • • • • • 

336 

4 

20 

7 

2 

,, ..... 

336 

4 

18 

7 

8 

,, ..... 

336 

4 

24 


Mean of two opposito 
iiiicroRcopos. 

30® 21' 

54 52 
210 18 
30 21 
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Hence azimuth angle of north-north-east trench, 
fn>m north end of axis of north and south trenchesf, 
towards the east, is 

54° 52' —30° 19' 30" =24° 32' 30" 
and azimuth of east-north-east trench from north 
end of axis of north and south trenches, 

= 413° 48' 26" —337° 22' 34" =76° 25' 62" 

But the ■ east-north- east and north-north-east 
trenches being more accurately cut, or better pre- 
served than the others, — should have their azimuths 
compared also with the line of the sockets defining 
the east side of the Pyramid’s base, which may be 
accomplished thus, — 

The Pole-star readings taken above, include the 
greatest elongation west for that evening, computed 
at 1° 37' 30" ; therefore 336° 4' 18" + 1° 37' 30" 
= 337° 41' 48" ; or place of celestial pole, when north 
end of axial line of north and south trenches reads 
337° 22' 34". And, as the circle readings increase in 
going round west, north, east, — said axial line of 
north and south trenches is at its north end, 19' 14" 
west of the north point on the horizon. 

But, by observations j'ucsently to appear, — the line 
of the sockets on the east side of Great Pyramid, 
deviates at its northern end 4' 44" west of the true 
north point. Whence, line of north and south 
trenches points 14' 30" w'est iit its north end, of the 
similar trending of socket line : and tiie inclined 
trenches have a less inch'nation from socket line, 
than from north and south trenches line ; thus— 
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From North end of 

Azimuth angle of 

Noi-th and South 
trench line. 

Socket line on 
East side of 
Great Pyramid. 

N.N.K. trench. 

24° 32' 30" 

0 

00 

q 

K.N.E. trench. 

76 25 52 

I 

76 11 22 

E.N.E. —N.N.E. trench, . 



76° 25 ' 52 " 

2 — . 

* 


76° 11' 22" _ 

2 



Mean, = 


Mean. 

24° 26' 16" 
76 18 37 

61° 63' 22" 
51 47 4 

51 64 19 

51° 51' 36" 











AZIMUTH OF ENTRANCE PASSAGE 
OF GREAT PYRAMID. 

April 3, 7, ISG.*}. 

The signal oKserved on April 3d was a lamp, 
placed on a box upon the sand-heap under the 
granite portcullis, about 1000 inches down the 
entrance passiige ; and viewed through a 0'3-inch 
hole, with bevelled edges, in a board fastened to 
same box ; the hole being placed by measure — 

25 9 inches from floor. 

25 1) ,, roof. 

21*4 , , east wall, 

ami 21*4 ,, west wall. 

The lamp flame was behind or southward, and 
rather below this hole, — in order to make said hole 
appear well illuminated when viewed from above 
and northward ; i.e., from the position of the instru- 
ment, at the top of passage, or rather of the basement 
sheet, — as this extends beyond either wails or roof. 

A vertical meridian section of the upjicr end of 
the basement sheet appears thus — 
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A special tripod-stand was therefore prepared for 
the Playfair alt-azimuth instrument, having two 
legs 29 inches long, and one 10 '5 inches long, with 
a breadth of 33 inches at the top. And, by shifting 
that stand about, it was finally so placed, that the 
centre of the telescope of the Playfair instrument, 
was considered to be in the line of the axis of the 
entrance passage produced outwards, — to within 0*2 
inch. The following observations were then ob- 
tained for the azimuth, after others for the dip of 
the passage had been secured : — 

pe^wateh j Object observed. Microscope A. 


April 3- 

6 13 0 P.mJ I I 57“ 38' 50" 

i ( in i>ae3age, j f 

6 23 60 ' Poiaris, 230 7 33 

6 32 )0 230 7 26 

6 41 16 236 8 14 

Signal lamp, 57 38 58 

6 63 0 P.M. Signal L-<,rup, 237 38 46 

7 7 6 Polai 's, 56 9 40 

7 15 0 Signal lamp, 237 39 + z. 


Miuro- 
.sco]>e B. 

Mean of both 
azimuthal 
microauApes. 

39' 34" 

57“ 

39' 

12' 

7 42 

233 

7 

38 

7 40 

236 

7 

33 

8 24 

236 

8 

19 

39 38 

57 

39 

18 

39 56 

237 

39 

51 

10 7 

56 

9 

54 
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the following being the steps of computation ; — 


Illumined end 
of telescope 
axis. 

Object 

observed. 

AEimuth angle. 

Reduction to a 
North meridian. 

Pole of paseage 
and pole of aky. 

East? 
h. m. 8. 

7 21 37 ) 
Sid. time ) 

Lampsig- ) 
nal, south ) 

Polaris, 

57° 39' 15" 

230 7 50 

180° 0' 0" 

1 37 20 

237° 39' 15" 

237 45 10 

West ? 

h. m. a. 

7 56 42 ) 
Sid. time J 

Lamp- signal 
Polaris, 

237 39 51 

50 9 54 

180 0 0 

1 35 11 

57 39 51 

57 45 6 


Hence in one way of the illuminated end of the 
telescope axis, the north pole of the Pyramid en- 
trance passage is 6' 55", and in the other 5' 14", 
west of the pole of the sky ; or, on the mean = 
6' 34" west. 

Anml 7, 6 p.m. — On this day a new lamp-signal 
was duly centred in the entrance passage, under 
the granite portcullis, and observed with the Playfair 
alt azimuth from above and northward as before, — 


Time by 
watch. 

Object obscr\-cd. 

1 

Microscope A. | 

Mienv 

Mean of both 
nzirautlial 




1 



microscopes. 


Lamp -signal. 

177*" 

36' 

1 

j .30- 

40^ 

1 177° 

36' 

34^^ 

t. m, 8. 

Telescojje re- i 
versed, . ) 

357 

36 

52 

37 

36 

i 367 

37 

14 

6 48 0 

Polaris, 

.356 

5 

30 

6 

18 

1 35G 

5 

54 

6 64 20 


176 

6 

IB 

G 

32 

176 

6 

25 

7 1 40 


356 

7 

0 

7 

5*4 

360 

7 

17 

! 

i 

Lamp-signal, 

357 

36 

56 

37 

36 

357 

37 

16 


the following , being the steps of computation. 
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separating the observations with illumined end of 
axis east or west ; — 


Sidereal time. 

Object. 

Azimuth angle. 

Heduction to 
North 
meridian. 

Pole of 

and Pole 
of-aky. 

h. m. fi. 

7 63 20 

8 7 0 

Lamp > 
South, 5 
Polaris, 

177^ 30' 34" 

350 5 54 

350 7 17 

180^ 0' 0" 

1 35 30 

1 34 8 

*3.57“ 36' 34 " 

367 41 24 
357 41 26 

7 59 40 

Lamp ) 
j South, ) 
Polaris, 

1 

357 37 15 

170 0 25 

1 80 0 0 

1 34 54 

177 37 15 

177 41 19 


Hence, in the two ways of the telescope, the pole 
of the passage is shown to be west of the pole of the 
sky, by 4' 50", and 4' 4" ; mean = 4' 27". 

But re-sult of April 3d, said 5' 34" ; therefore mean 
of both days = 5' O', for azimuthal deviations of 
pole of entraiK^e passage west of pole of sky. 
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EAST SIDE OF GREAT PYRAMID. 

Api'il 26, 27, 1865. — After preliminary trials on 
April 25, the Playfair instrument was taken on the 
26 th to a nick cut out in side of rubbish-heap on 
eastern flank of Great Pyramid, and made there to 
observe, azimuthally, signals which had been duly 
centred over the outer corners of the north-east and 
south-east basal sockets, — a similar observation being 
afterwards made of the Polar star. After several 
trials and adjustments of the stand, to bring it into 
the vertical plane between the two signals, the 
instrument was well levelled, and the following 
observations were taken ; the change of readings 
by 180” for the same object, showing when the 
telescope was reversed, and the opposite half of the 
azimuthal circle brought into jday : — 


Time per 
watc^. 

Object observed. 

Mirroacope A. 

Micri- 

15. 

^ 

i Mean of both 
■ nziimithnl 

TDicroscoi»osi. 

t.. 


South socket, 

350'’ G' 52" 

6' 64^ 

350 ° 6' 68" 


North ,, 

170 8 26 

8 31 

17 ) 8 28 


South ,, 

170 7 20 

7 24 

170 7 22 

m. s. 

North ,, 

350 9 14 

9 0 

350 9 V 

ft 60 45 

Polaris, 

168 40 10 

49 10 I 

1 168 49 10 

ft 66 25 


348 60 0 

60 14 1 

1 348 60 7 

7 1 ao 

... 

108 61 28 

>1 20 

1 168 61 24 


VOL. n. 
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Applying then the correction + 2h. 20m. Os. to 
reduce the watch time to sidereal time, — ^and com- 
puting for the time thus found, or 2h. 9 m. 61s. 
after the greatest elongation west, that the reduc- 
tion of the Pole star to tlie north meridian was 
= -f- 1® 22' 29", — the polar pointing, or trending of 
the line of the two socket comers on east side of 
Pyramid, is, 4' 44" west of the polar point of the 
sky, referred to the north horizon. 

NOKTH SIDE OF GREAT PYRAMID. 

At 4h. 30 m. p.m. placed the Playfair alt-azimuth 
instrument on eastern half of northern rabbish- 
heap, where a nick had been prepared during 
the day, — expected in the vei’tical j)lane joining the 
outer corners of north-east and north-west sockets. 
The position was very difficult to attain in any way> 
on account of the steepness and looseness of the 
rubbish-heap, which owes its present compound 
shape and extra steepness of slope — to the excava- 
tions made by Colonel Howard Vyse on the original 
rubbish-heap ; for that heap was previously of the 
same simple form, as those still to be seen on the 
other three sides of the Pyramid. The wind was 
violent, and the air often so filled with sand and lime- 
stone-dust, tliat I could seldom open my eyes with 
impunity, though holding them as close as I could 
to the telescope or microscope eyepiece. My right 
hand, by continual overtasking during the sever^ 
last days, had become so sprained, that the Playfair 
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instrument had to be lifted for me by Mr. Inglis, in 
placing it on its stand. He likewise adjusted the 
observing signals over the outer comers of the two 
sockets ; at the north-east socket, a camera-stand ; 
and at the north-west socket, finally, an 18 -inch 
ro<h which he held vertical by hand. 

Not until close upon seven o’clock, when day- 
light had almost entirely vanished, had we obtained 
a place where the instmment was sufficiently in 
the line of the two signals, and could see them 
both, — so extensive and troublesome were found the 
necessary diggings into the side of the steep hill of 
loose rubbish and dust. 

At length, after various trials, the instrument 
and its stand were erected in a new hole ; hastily 
levelled ; and the following observations obtained 
with single microscope — 

West signal, = 256° 35', ami East signal, 76° 37' 

Again, ,, = 256 37 and ,, 76 37 

Now these notes show a discrepance of 2' some- 
where, and though I turned to the west signal im- 
mediately, the growing darkness prevented ray seeing 
it again ; while the east signal, on being looked for, 
was found to have been blown down in the interval. 
Directing therefore immediately to Polaris, the fol- 
lowing observations were taken : — 

h. m. s. 

At 7 2 0 pet watch, azimnth of Polaris, . 166° 20' 0* 

7 4 60 „ „ . * 166 21 0 

7 6 80 „ ., . =« 166 21 80 

^ 4 37, or Oh. 2Stn. I2s. a. dermal time, «=« 


166°20'WV» 
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The reduction to the meridian for the above 
sidereal time, or 2li. 21m. 60s. after time of 
greatest elongation of Polaris west, = 1° 19' 40" : 
maVing reading for celestial pole = 166° 40' 30" 
referred to north horizon. 

And if we take a mean of the signal measures 
just as they stand, adding 90° to the degree-reading 
for the west end, — we obtain 166° 36' 30", for the 
azimuth of the j)olar direction of the Pyramid 
d educed from its north side, as defined by the ter- 
minal sockets’ outer comers there, — indicating that 
such line, 13 

4' 0" West of celestial pole. 

I need hardly remark that this ob.servation' re- 
quires repetition, and would have been repeated by 
me, but that anotlier night was not possible. 



SECTION IV.— HEAT MEASUKES. 


INTRODUCTION. 

The instruments employed in these measures, 
uicluding the meteorological, were — 

1. An aneroid barometer, by T. Cooke and Son ; 
compared by J. Hartnup, Esq., Director of the 
Liverpool Ob.scr\Titory, througli 0’692-inch of baro- 
meter lange, and tlu’ough 25’5° of temperature, with 
the result-- that it is correct to ’OOl-inch at 83’0“ 
temperature ; but ha.s a thermal correction of 
0’00243-inch for one degree of Fahrenheit, -f- above, 
and — }>elow the tcmperatuie of 83’0°. 

2. Thermometer, ‘ Ca.scHa 0,’ a mercurial travel- 
ling thermometer, scale engraved on glass tube, 
compared at the Liverp')ol Observatory on June 1, 
1865, and found by three observations to be 0‘1° 
too high, at or near 62°. 

Therefore the correction to be applied to its read- 
ings is -- 0’1°. 

3. Thermometer, ‘ Ca sella 1600,’ a mercurial, 
Phillips’-maximum thermometer, scale engraved on 
glass tube, and foujud to have top of uvhroken 
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mercurial column, 101° distant from top of broken 
part, — when this is being driven along slowly by 
expansion. 

Adding therefore 101° to any reading of the 
column part, its readings are then found 0"3° too 
high ; hence the correction for such readings is 
— 0*3°, at or near 62°. 

4. Thermometer, * Casella 1499,’ a mercurial, 
Phillips’-maximum. Column correction = + 9*6° ; 
with which added, the final correction, on the Liver- 
pool standard is — 0*2°, at or near 62°. 

5. Thermometer, ‘Casella 1834,’ a spirit mini- 
mum thermometer, for whose corrections see 
Meteorological Journal. 

6. Ayrton’s Fastre’s dry -bulb ; a mercurial ther- 
mometer, scale Centigrade, and engraved on the 
glass tube ; it reads too high, and requires a cor- 
rection to its readings of — 1*1° Fahrenheit. 

7. Ayrton’s Fastre’s wet-bulb ; a meremrial ther- 
mometer, Centigradti scale engraved on the glass 
tube ; it reads too high, and requires a correction 
to its readings of — 0*9'^ Fiihrenheit. Both of these 
thermometers were of exquisite manufacture, and 
were kindly lent me by Mr. Ayrton for Pyramid 
observations. 


METEOROLOGICAL STATION. 


This was established in our dining-room tomb, at 
.Last Tombs. Said tomb was very shallow in depth 
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and large in opening, — not very different from two- 
thirds of a sphere, worked out in the middle of 
the cliff, and towards the east-north-east. The sun 
only shone into it early in the morning, for a short 
time ; and then the thermometer- box, of mahogany, 
with louvre-boarded sides, was always carefully 
placed in the shade. Every facility was given 
through the day, for the wind to blow freely on the 
thermometer bulbs ; but I am afraid that at night, 
the minimum thermometer may possibly have been 
rather too well protected by the roof of the tomb or 
cavern ; for, on the only night when we had simul- 
taneous observations on the summit of the Pyramid 
and at East Tombs, — the depression of temperature 
nt the former was much more than it should have 
been for the height ; or, assuming the summit ob- 
servations true, the minimum temperature at East 
Tombs was abnormally high. 

Otherwise the station was a respectable one for 
its purposes, and in locality may bo described, as 
follows : — 

EAST TOMBS METEOROLOGICAL STATION. 

Latitude, . = 29^ »>S 46''' North. 

lA>ngitudc, approximate, . = 2h. 6m. East of Greenwich. 


Height, above the sea, ... 

. =* 

1600 

inches. 

,, well-water. 


800 

Y » 

„ neighbouring jdaiii, . 


620 

f » 

Oepth, below neighbouring hill-top. 


250 

V Y 

„ Great Pyramid ymvonicnt^ 


080 

t » 

„ King’s chamber floor. 


2068 

ft 

„ outcrop of air- channels. 

res 

4210 


ff present Pyramid summit, . 

. «« 

6420 
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Distance direct from Ked Sea, 

n „ Mediterranean, 

Distance from Mediterranean along the course 

of the Nile, 

Distance from cultivated land, about, 

Distance from Great Pyramid, about, 


87 miles. 

no „ 


150 

0-6 

0*2 


tt 

>» 


See also Map in Plate ii. vol. i. 



WELL TEMPERATURES NEAR CAIRO. 


The wells, the temperature of whose water is 
here alluded to, are frequent in and about the city 
of Cairo, — sometimes single, and sometimes in a 
cluster of three, — hut always fitted up with a 
sakeeah or water-raising apparatus turned by bul- 
lock, donkey, or other animal power, — and consist- 
ing chiefly of a vortical wlieel, raising one side of 
an endless band garnished with earthen water-pots. 
The observations for temperature, were usually made 
in the stream of water flowing out of the basin into 
which the water-pots emptied their supply. But if 
tlie machine was not at work at the moment, I 
raised the water for my.self with a glass tumbler and 
string, -^measuring only the third or fourth t;im- 
blerful drawn up ; and no tenq)erature-difierence 
between the two methods at the same well, could 
be detected, — though there was much difference, and 
apparently constant, betueen one well and another. 
The reason of this variation I could not make out, 
for there was very little diflcrence generally in the 
flepth of the wells ; the country was flat on the sur- 
face ; and it was to be pi’esumcd that all the wells 
drew upon the same sublermncan sheet of water. 
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1864. 
Dec. 21. 


„ 31. 

1865. 
Jan. 4. 
May 3. 


h. m. 

9 15 A.M. 
9 30 „ 
11 30 „ 

3 0 p.M. 

9 30 A.M. 
10 30 „ 

9 30 A.M. 
9 50 „ 

4 30 p.M. 

6 55 A.M. 
8 0 „ 

8 15 „ 


Name of Well. 


White well, Boolak road, 
Coppersmith’s well, do., . 
>» >» 

East side of Usbekeeah, . 
At Casr Nuzha, 

Beyond Casr Nuzha, 
White well, . 
Coppersmith’s well. 
Coppersmith’s well. 

White well, . 

At Casr Nuzha, 

Beyond Casr Nuzha, 


Temperature of 

( 

Air. 

f 

Water. 

61-0° 

71-2° 

68*6 

70*0 

68 0 

70*1 

67 0 

68*0 

601 

67-3 

66*5 

69*9 

640 

71*0 

63 0 1 

70*2 

64*0 

69*6 

49*0 

710 

68*0 

69*4 

68*0 

70*8 



Open water in the Nile, near middle of Stream. 


Date, 

Hour. 

Where. 

Temperature of 

Air. Water 

1864. 
Dec. 31. 

h. m. 

4 0 r.M. 

{ Between Boolak and | 

1 Gezireh, . • ) 

66*0^ 

58*8 

‘ 1865. 

j Jail. 2. 

6 55 A.M. 

»» ** 

I 

f4-0 

68*8 
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Temperature. 

Depth to 

Date. 

Hour. 

Name of Well. 



surface 

Air. 

Water. 

of 

water. 




1865. 

h. in. 




inches. 

Jan. 26. 

4 0 P.M. 

King Shafre’s well, 

69-6^ 

63*6® 

105 

tf »» 

4 10 „ 

tf tf 

68*5 

633 




TKIng Shafre's well; this tem-'I 




Feb. 16. 

11 10 a.m. 

j jjeraturc appears low, but has | 
< noted under it in the observ- ^ 
1 ing iKink that it was exactly j 
k ineasurcHl. J 

680 

610 

■ 

April 23* 

4 50 P.M. 

King Shafre’s well, 

88*2 

66*3 

105 

4 66 „ 

Sand near well, = 89, 


66*7 


tf ft 

6 15 „ 

Abdallah’s well in field, 


66-9 

130? 



J A similar well, a few ) 


680 


tt It 

ft ft 

( feet further North, , J 



ft tt 


Another, 


69*3 


»> It 

♦» ft 

Another, 


G9'7 


It If 

It ft 

Another, 


711 


If If 

If It 

Another, 

... 

70 2 


»i If 

It If 

Another, 


69 3 


M ft 


Anotlier, 

• . . 

68-8 


If tf 


Another, 

... 

70*3 


It If 

6^0 1 1 

Alnlallah’s well retumetl to, 

... 

67-3 


If ft 

6 34 P.M. i 

j 

King Shafre’s well. 


668 

10*5 


Of these wells near the Pyramid, the most re- 
markable one by far is that called King Shafre's, 
being a square, masonried, sepulchral-looking shaft, 
— 106 inches deep from the alabaster floor to the 
water-surface, and witli a depth of water of 70 
inches below that again, — in the eastern room of 
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the recently-discovered and excavated building 
called King Shafre’s Palace or Tomb, south-east 
of the Sphinx ; and in which well, was found by 
Mariette Bey, the broken, life-sized statue of King 


Shafre Q 0^, 


in diorite. 


Hence this weU 


has really some claim to show, what the temperature 
of a water-well in the Great Pyramid would be. 

All the rest of the wells noted under this heading, 
were agricultural wells in the alluvial flat east of 
the Pyramid hills. With reference to the observa- 
tions of April 23, the following note appears in the 
observing-book : — 

April 23. — No wind; dull hazy evening: sun 
coloured of an unwholesome primrose yellow ; locusts 
appearing from the south-west. The water to be 
examined was drawn always from the wells in a 
small tin kettle at the end of a rope ; and only after 
said kettle had 1»cen kept ]>lunging in and out for 
some minutes, and then depressed for as long, to near 
bottom of well. The temperature was taken both 
by fall and rif^e ; that is, the air being warmer tliaii 
the water, the thermometer was plunged into the 
fluid, and kept in until it cea.sed to fall ; then being 
taken out, evaporation lowered the bulb below its 
previous lowest, — in which state it was again 
plunged into the Avater, and rose up to, or very 
nearly to, what it had reached at first when de 
scending from the warmer air. 

The reason of the different temperatures of the 
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waters of the diflferent wells in the alluvial plain, 
we could not discover at the time, or since : for 
their construction and situation seemed all so very- 
similar ; viz., circular holes eight to twelve feet 
broad, and fifteen to twenty deep, lined about their 
lower parts with Indian-corn stalks. The last four 
northward wells were being worked by the villagers 
with the shadoof : the first five, w’erc not being 
worked in any way. In some of the extreme cases 
of anomalous .temperatures, the kettleful of water 
experimented on was emptied upon the ground, and 
a new haul taken, — but in no case was the nume- 
rical result of the first experiment thereby sensibly 
altered, for that well. 



GREAT PYRAMID TEMPERATURES. 


Dry 

bulb. 

Wot 

bulb. 

7.5 0° 

... 

75*7 

65*8^ 

75*4 

65 '8 

75*2 

65*8 

74*3 

i 

74*3 

... 


Date. 


1865. 
January 19. 


Time. 


h. h- m. 

10 to 10 35 A.M. 


Subject. 


In dust under coffer ) 
in King’s chamber, ) 

In air, at intervals 
of five minutes, by 
Mr. Ayrton’s Fas- 
tre’s thermome- 
ters, corrected for 
index-errors, 

! In dust on floor in ) 
Queen’s chamber, ) 

Again, 


N.B . — ^Temperature of Queen’s lower than that 
of King’s chamber, though latter is more elevated. 


Date. 

Tirno. 

Subjeot 

Temporaturo by 
Caoella 0. 

1865. 

h. m. 

( Floor of King’s) 


January 26. 

10 27 A.M. 

< chamber in tern- > 

( perature, . . ) 

76-5° Fah. 

» 


f Floor of Queen’s ) 

74-3° Fah. 

” I 

10 44 A,:.i. 

< chamber in tern- > 

j 

! 

1 

f perature, . . ) 



TCTiperature of Queen’s, again lower than of 
King^s, chamber. 
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Data. 

Time. 

1865. 
March 20. 

h. in. 

10 50 A.M. 


1 0 F.M. 

March 21. 

10 37 A.M. 

ff 

0 0 P.M. 

March 23. 

9 0 A.M. 


11 0 a.m. 

March 25. 

9 30 A.M. 

•• 

9 50 A.M. 

>1 

10 13 A.M. 

if 

10 45 A.M. 

ft 

10 57 A.M. 

ft 

11 25 A.M. 

»» 1 

0 15 P.M. 

»» 

0 20 P.M, 

Marcli 211. 

10 A.M. to 1 P.M. 



Temperature 
by Casella 0. 


South air-channel in ) 
King’s chamber, . ) 
Do. do. 

North air-channel in ) 
King’s chamber, . J 
Do. do. 

North air-channel in ) 
King’s chamber, . J 
Do. do. 

In dust at descent into 
well from Grand > 
Gallery, . . . ) 

In dust in hole of \ 
floor of Queen’s > 
chamber, . . S 

' In dust of well -mouth 1 
of Grand Gallery re- > 
j)cated, . . . ) 

South air-channel in } 
King’s cham]>er, . ) 
North air 'Channel in ) 
King’s chamber, . J 
"Do., but meanwhile S 
two travellers and 
their Aral>s had 
entered and gone 
^ again. 

Still in same place, . 
"In further ])art of'! 
north air-ehannel, 
outside K i n g’s 
chamber, where it 
is entered hy a 
forced ])assAge from 
^ the antechamber, 

In King’s chamber, 


NOKTH AIR -CHANNEL. 

On March 30, 1865, had six buckets of wat«3r 
poured in quickly one after the other at top of 
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■ « 

north air-channel, — where it crops out on the ex- 
terior of the Pyramid, — expecting that they would 
run through, carrying the mean-temperature with 
them, — and down to the excavated cross-passage, 
which meets said air-channel from north end of ante- 
chamber, But no water came through ; the shaft 
being evidently plugged up somewhere, — as it was 
. in Colonel Howard Vyse’s day, before he cleared it. 
Meanwhile I was waiting at said cross-passage with 
a candle, two thermometers, and a tin mug, — and 
observed the following rise of temperature in the 
air of that confined locality, evidently from the 
effect of my own, and the candle’s, heat. At — 


h. m. 


9 

15 A.M., 

temperfituri* by C'wiolla 0 = 74 

by spirit min. 

Th. = 74 6 

9 

30 

7 5 0 

> » 

75*0 

9 

45 

77’8 

» ♦ 


10 

0 

78-2 



10 

15 

78 1 

» t 

77/0 

10 

30 

77 Ti 

»» 

775 

10 

45 

77*8 

» > 

77-4 

11 

0 

76 8 


76*8 

11 

15 

77*8 

» » 

77*5 

11 

30 

77*6 

» t 

77*4 

11 

45 

77-2 


76S 


SOUTH AIR-CHANNEL. 

On April 1, at 10.45 a.m., six buckets of water 
were poured down the open, upper, outer end of 
south air- channel ; and in half an hour afterwards it 
began to trickle, but only to trickle, through the 
south adr-channel mouth in the King’s chamber, and 
on to the floor. At llh. 27 m, a.m., I began to 
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catch it, as it thus came out of the mouth of the 
hole, in a one-ounce glass ; and tested the tempera 
tures of successive fillings, as follows — 


First, 

. == 74*5^ 

Second, 

. = 73*5 

Thinl, 

= 74*2 

Fourth, 

. = 745 


When the thermometer, wet with any previous 
experiment, was held in the air while the glass cup 
was refilling, its column went down to 72° and 71°, 
pretty quickly ; and with more time would go down 
as low as 66*3°. But this was an effect of evapora- 
tion ; and the true temperature of the water, which 
went on trickling for more than half an hour 
through the air-channel hole — was close to 74‘o°, 
as shown by the thermometer immersed in it, and 
kept there, on each occasion, upwards of one minute. 


SUMMIT OF GREAT PYRAMID. 

April 10, 1865. — Observed the following tem- 
peratures by ‘Ca.sella 0,’ placed temporarily in windy, 
but shaded from sky, place.';, — 


h. in 


At 8 45 p.M. appar. solar time, tonipcratiin', 

== 

60 0^ 

Fahr. 

8 54 


57-3 


0 8 


50 0 


0 14 


55*4 


April 11, 0 25 A. M. 


54 3 


0 47 


53 9 

t* 

0 58 


54*3 


Day -break, ,, 


60*0 


Sunrise, ,, ,, 


40 0 


— Spirit minimum at day-break was at 

-«s 

51*0 


VOU. IT. 


O 
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lilETEOEOLOGICAL JOUEKAL AT EAST TOMES, 


January 1805. 


Air Shade-Temperature 


Air I 
Pressure 
at 

Stitiuii. 


Solar time. 


Pry-hull). 


Py I By 
Max. Th.'Miii. Tli 


. MoanToni'l 
Self-Uegis- porature ! 
tenriK (Daily 

Wet-bulb. Maximum Rauiie) 

, from self. 
(Mimmuin). Uegistering 
Therms. 




Inches. 

“ Fall. 

" Fall. 

• Fall. 

* Fah. 

b I4tii, 

11 A.M, 

a()-2r> 

. r>8*4 

57 G 

51*4 

(55*5) 


1 P.M. 

30 -so 

509 

50*8 

53 0 




30- 18 

G21 

62*0 

53C 

... 



30 10 

GO *4 

COO 

51*9 

623 



30-10 

61 G 

G20 

511 




30-15 

GO G 

GOO 

52*6 

... 

1 0 15th, 

8 A.JI. 

30-13 

57-9 

57'3 

5M 

(570) 


10 „ 

[ 30- 1 1 

GI-9 

G1 5 

55 C 

.. . 


0 P.M, 

30-10 j 

GG9 

GO ’5 

55C 



3 „ 

30-(iC 1 

G4 1 

C35 

55*6 

67 3 


7 ,, 

30-1-) ' 

i 

Ci 1 

GO 3 

5G1 

... 

1 d 10th, 

8 A.M. 

1 

30-J4 

66*0 

55-5 

513 

1 (54*7) 

10 

30 '18 

50 3 

50 2 

53G 



0 P.iM. 

30*13 

G2*3 

G2'0 

53 0 , 

. . . 


3 „ 

3012 

G3*3 

63*0 

51 ‘8 



7 „ 

3015 

610 

60*8 

54*9 

67*5 

$ 17th, 

7 A.M. 

30 '21 

48*4 

48-2 

43*8 

(47-5) 



30*24 

57*3 ! 

570 

500 

... 


1 

0 i 

.30-17 I 

64 3 j 

63-2 

54 0 



3 ,> I 

30 16 1 

64*3 

g; 0 

55*0 

... 


7:.. , 

30- 1 a , 

60*3 1 

600 

516 

65’5 
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GKEAT PTRAMID HILL, in the year 1865 . 


and Moisture, 


Clouds. Wind 


Computed 


Weight of Qiian- 

Itt v*.. Vapour tity Quality. 

|Humiditj required to 0 -10. 

I rolntivii a 

cuhie foot 
of Air. 


Velocity! 
ill milos i pireo 
1’*^** j tinli 
liolll 


Remarks. 


01 

Grains. 

21 


Cirro-cuHiuli, 

62 

22 


OirruR, . 

56 

2-7 


j CirriiH anti 

60 

2*0 

4 

( cirro-cumuli, 
rirrus, . 

49 

3 2 

0 

(’ilTUS, . 

58 


10 

Cirro-strati, . 


j Ili'.'ivy smoky lia2o over 
I * ( Cairo. 

1 N* 

0 

1 

1 N. j J Ihralieem and 

0 j t iiefir Thermometer-box. 


f)2 

00 

48 

67 
72 

72 

68 

60 

40 

60 

70 


60 


r>o 

54 


20 

21 

38 

2-8 

1 - 7 

14 

1*8 

2 - 8 

35 

2*0 

1-2 


2 1 


3-3 

31 

2*7 


10 

10 

7 

10 

10 

0 

0 


0 

0 


Cirro-sti ati 



j » Bine, hazy, half fog half 

1 1 rain eflVet in di.stance. 

♦ fSlight shower of rain 

( H))OUt9A.M. 

and nimbus, 
j 1 Cirro-strati 
( and cirrus, 

1 ( 'irni-strati, . 

i ( Cirro-strati 


0 

0 

0 

I ) and cirrus, 


N.W. 

1 Clouds look very watery. 

; Nimbus, 

I 0 


N.W. 

0 

1 f Ocr.asional rain drop- 
{ ( 

‘ 0 


N. 

0 

1 ( J^niokc hanging over 
; f Calf'. 

1 1 8nioke .still liangs over 
' ( Cairo. 

0 

0 

( 

i 

1 

0 

0 

0 1 

1 A few stars shining 

1 biiglitly. 


OilTUS, 

^ rose by compass 8. 
65 K. over S. end of 
Ma,sara Hill. 

Cirrus, 

Visited iSpliinx, and 
fijuud it looking 
straight East, rldgo of 
\ [ it s Vuick also East and 

I \\cSt. 

C/irni», 

" 1 S. i 


0 

0 


1 

0 


8. 

0 


star-light. 
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Air Shade-Temperature 

1 January 1865. 










Air 

Pressure 

ut 

Station 






Coinputfei 



Dry-bulb. 


Self- Regia- 

Mean Tern- 







perature 


Day. 

Hour, App. 
Solar time. 

ny By 

.Max. Th. Min. Th. 

Wet-bulb. 

lering and (Daily 
Maximum Range) 
fromSeif- 

(Minlmum). Reglst^ng 
Therma. 

Weight of 
Vapour h 
cubic font 
of Air. 



Inrhe.s. 

“ Fall. 

" Fall. 

’ Fall. 

• Fah. 

* Pah. 

Groins. 

$1 18 th, 

7 A.M. 

a()-2i 

55-1 

543 

46-2 

(53-5) 


2-5 


8 f 1 

30-21 

57 6 

57-3 

48 3 



2-7 


9 .. 

30-21 

57-9 

57*5 

48*4 



2-7 


0 P.M. 

30-14 

65-1 

65 0 

53-6 



3*2 


7 

30-14 

63-3 

62-8 

54 6 

66-0 

CO-6 

(10-8) 

3fi 

y. 19th, 

8 A.M. 

30-21 

59-1 

58-5 

48-6 

(56 9) 


2-7 


0 KM. 

30-18 

66-3 

66 0 

53 8 



3-1 



30-19 

70-1 

70-0 

54-6 

... 


3-0 



30 24 

65 3 

65-2 

54 2 

700 

6.3-0 

(14-0) 

3-3 

$ 20th, 

7 A.M. 

30-25 

55-6 

555 

47 6 

(55-0) 


2-8 


10 

30-20 

64-2 

63-3 

53-6 



33 


0 r.M. 1 

30-21 

70 9 

69-8 

53-4 



2-7 


3 It 1 

30 15 

72 9 

724 

55-1 



2-9 


7 i 

30-19 

63 5 

63-2 

56-0 

73-0 

64-3 
(17 -5) 

4 0 

^2lst, ! 

1 

7 A.M. ! 

1 

30-15 

56 3 

563 

I 52-8 

... 


4-0 

! 

1 

9 „ : 

30-18 

57-1 i 

I 57 0 

] 

53-8 

! 

(56-0) 


41 


0 P.M. , 

30-12 

63 1 

63-0 

i 58-6 

j 

1 - i 

e 0 



30-10 

66-1 

; 65*5 

1 

60 4 

i 

i 


4-9 



30-11 

63-5 

: 63 1 

60-4 

66-3 

61-4 

5-3 








(9-9) 


© 22d, i 

8 A.M. ; 

30-15 

58 3 ' 

58-1 

i 55-8 

(56-9: 

. . . 

4-6 

4-7 

4*6 

4-1 

S 4-3 

i 

' 1 

9 ,, : 

30-17 

60-0 

59 3 j 

i 57 0 


... 

1 

I 

0 P.M. 

3 M ! 

30*13 

30-10 

64 4 ' 
68-7 : 

64 0 1 
68-2 j 

58 6 
59-0 

... 



7 V, iao ri 

64-3 1 

63 8 ! 

576 

695 

62-8 






(13-6) 

* 
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and Moisture. 

Clouds. 

Wind. 

Computed 






Weight of 

Quan- 


Velocity 


EInmIdit] 

Vapour 
^ retired to 

tity 

0-10. 

Quality. 

in miles 
l>er 

Direc- 

tion. 

rplatlve 

adturaU a 


hour. 


Sat. =100 

cubic foot 






of Air. 






Qrains. 





52 

24 

1 

Cirrus, . 

1 

s. 

52 

2*6 

1 

Cirrus, . 

1 


52 

26 

1 

J Cirrus aii<l \ 

( cirro-strati, ( 

) Cirrus and / 

1 

.s. 

46 

3‘6 

5 

0 

0 


1 cirro-cumuli, j 

56 

2-9 

10 

Cirro-cumuli, 

1 

N. 

48 

2*9 

0 

0 

0 

0 

44 

40 

0 

0 

1 

s. 

37 

5 0 

0 

(i 

1 

.v.w. 

47 

i 

3*6 

0 

0 

1 

N.E. 

56 

2*2 

0 

1 

0 

0 

0 

49 

33 

1 

^ i 

0 

1 ; 

N. j 

33 

5-6 

0 ! 

0 

i 

3 

N.K. i 

32 

58 

1 i 

(’irrus, . 

4 

N.E. 1 

61 

2-6 

3 ! 
1 

C’irrus, . 

2 

N.K. j 

78 

10 

.| 

Cirrus and fog, 

0 ' 

1 

0 i 

79 j 

n 

10 


" i 

0 ' 

75 

16 

8 

Cirro-cumuli, 

1 ^ 

j 

1 

N 

70 

2 1 

9 

Cirro-cumuli, 

! 

1 

N. ij 

82 

12 

4 

Cirrus, . 

2 

1 

N. 

84 

82 

0 9 

M 

21 

36 

2*3 

10 

Cirro-strati, . 

1 

.N.K. 

68 

53 

64 

10 

0 

0 

1 

Cirro-strati, . 

0 

0 i 

Ctmis, . . 1 

0 

3 

3 i 

1 

N.K 1 

— 

— . . 


I 





Remarks. 


Smoke and ha^e level 
over Cairo ; the green 
l>Iain also with much 
mist lying upon it. 


1 / Visited the third Pyra- 
J mid, and at 8 p.M. was 
J in til© interior of the 
V Great Pyramid. 

Flazc level over Cairo. 
(Took Aneroid levels at 

• Great Ppamid. (See 
( Journal.) 

I Smoke haze clearing 

* away over Cairo before 
1 North-west wind. 


i Dense level haze ove^- 
( Cairo, and along Nile, 
j The same dense haze 
( contlnue.s. 

Haze clearing away. 
Haze almost gone. 

A few stars .shining, 

( Heavy fog before sun- 
- ri.se, ;nul .still over een- 
\ tral iiiic of Nile v.alley. 

• Fog driving from North 
f !»• .South. 

^ Fog almost concealing 
■ the last green of the 
( valley. 

rThe plain visible, but 
' fog over Cairo and Nile 
I valley. At 4 p.M. 

. Mjui.sara Hill visible. 
Stars shining out. 


Haz© fog in dUUnoo. 

\ Haze all gone, z, shines 
< brightly. 
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Air 

Pressure 

at 

Station. 

Air ShAde-Temporathre 

Drj'-bulb. 

Wct-bulb. 

Self-Regis- 

tering 

Maximum 

and 

(Minimum). 

Meau Tem- 
perature 
and (Daily 
Range) 
ftom Self- 
Registering 
Tnertns. 

Compute 

Day. 

Hour, App. 
Solar time. 

Weight 0 
Vapour ii 
cubic foot 
of air. 

By 

Max. Th. 

By 

Min. Th. 



Inches. 

* F.'ih. 

“ F.xh. 

* Fall. 

" Fall, 

• Fah, 

Grains, 

am. 

8 A.M. 

30*14 

55*3 

55*2 

54*1 


... 

4*5 


9 „ 

30*15 

59*1 

590 

57*1 

(55*0) 

• •• 

4*9 


0 P.M. 

3013 

65*1 

05 0 

60*0 

. . . 

. . * 

5*1 


3 „ 

30 OS 

67*7 

07 5 

61*6 


. . . 

5*0 


8 M 

30*13 

62*8 

02*4 

58*0 

68*5 

62*2 

4-0 








{12-7) 


i 84th, 

7 A.M. 

30*16 

59*6 

59*2 

56 1 

... 

... 

4*5 


8 

30*17 

57*3 

57*0 

55*5 

.. . 

... 

4*G 


9 „ 

30*19 

00*1 

59-8 

57*2 

(56-7) 

... 

4*8 


0 P.M. 

30 1C 

C5*l 

05*0 

50*8 

... 


4*0 


3 P.M. 

30*12 

05*3 

050 

55*0 


... 

3*6 


5*5 ,, 

30*11 

C3*3 

03 0 

53*6 

05*3 

59*8 

3*4 , 


8 

30*12 

6 *2 3 

01 0 

53*7 

... 

(10-9) 

3*5 5 

9 25th, 

7 A.M. 

30-15 


52*4 

48*5 

» • . * 

^ e • * 

3*3 


9 

30*10 : 

60 1 

60 0 

50*8 

(52*2) i 


1 3*1 


0 P.M. 

i 

30 12 

67 1 

00 5 

54*6 

j 

1 


3*2 


3 „ 

30 10 

1 

66*0 

1 

05 6 

1 

56*6 

... 

! 

3*8 


7 „ i 

1 30*13 

63 6 

63 2 

56*0 

072 

587 

3*9 


1 






(15*1) 


■4 26tli, 

7 A.M. 

30*11 

52*3 

52*6 

49*5 

... 

... 

3'6 


9 „ 

30*13 

01*1 

61*0 

53*8 

(52*0) 

... 

3*6 


0 P M. 

30*08 

06*3 j 

66*2 

56*2 


• « e 

3/ 


3 „ 

30*08 

68*3 I 

68 2 

57*1 


. . . 

3-7 

A -Q 


7 ,. 

30*10 

65 3 1 

64 8 

580 

685 

61*8 

4 1 ) 




1 

1 




(13*3) 


927th, 

7 A.M. 

30*16 

r>9 0 ; 

58*6 

55*6 


... 

4 0 

A-fl 


9 

30 1.S i 

65- 1 1 

648 

59‘6 

(58*5) 


4 0 



; 

1 

} 
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t 


And MoJattire. 

Clouds. 

wind. 


Computed 






Humidity 

relative 

Weight of 
Vapour 
requiTed to 
saturate a 

Quan- 

tity 

0—10. 

Quality. 

Velocity 
in miles 
per 
hour. 

Direc- 

tion. 

Remarks. 1 

i 

! 

Sat. =100. 

eubic foot 


* 





of Air. 







Grains. 






92 

0*4 

10 

Fog, 

3 

N. 

Dense fog. 

88 

0-7 

8 

Cirrus, . 

2 

X. 

Fog de<;reasing. 

76 

17 

6 

Cirrus, . 

2 

N. 


68 

24 

5 

Cirro-strati, . 

4 

N. 


73 

17 

2 

Cirrus, , 

2 

N*. 


80 

1-2 

3 

Fog, 

1 

N, 

1 Ft>g over Nile valley to 
} gntund. 

88 

06 

10 

Fog, 

0 

0 

j Fog over hill, and he.avy 
'( on central Nile valley. 

1 83 

10 

10 

Fog, 

0 

0 

J Fog beginning to lift 

58 

2*9 


( Cumulus an<l / 

1 


( 

5 

( cirro-strati, j 

N. 

Fog disappeared. 

( Very bright, with light 
t’irrus clouds flying 

i 62 

32 


2 

(.Jirrjis, . 

1 

N. 







( alM,ut. 

52 

31 

4 

(^irrus, , 

1 

S. 

( Brilliant rosy sky after 

56 

28 

2 

Cirrus, . 

> 

N. 

( sunset. 

74 

1-2 

3 

('irro-cumuli, 

i 0 

! 0 


53 

! 2'8 

i 

2 

Cirro-cumuli, 

! *■> 

i 

1 Ila/.e gatliering over 



i 


*( Cain». 

44 

4 1 

3 

i Cirro-cumuli, 

i 2 

.s. 

1 Haze inen*asing in den 



I 



1 .sily over Cairo. 




i i F ppor cirro- j 

i 



54 

32 

• > 

i 1 cumuli ami 

1 

i 1 


i llemaikably chwir to 


' j lower ciiTo- 1 
’ ( .strati, . ) 


\\ ward-s South an<l West 

61 , 


1 

26 

7 I 

1 Cirro-strati, . 

1 0 

j 

0 , 

1 

1 

82 

08 

1 

2 ; 

i 

Cirrus, . 

0 

0 

1 

! 

r Aneroid levels taken io- 

01 

24 

0 

1 0 

1 

0 

J day between JEast 

J Toml>s and interior of . 







C Pyramid. 

52 

34 

1 

) Cirrus aiul cu- 1 
) inulus, , ( 

1 (. I 

1 0 


48 

62 

3-9 

2 

Cirro-strati, . 

1 2 

I N. i 

f Gnst.of wdiul blew sand 

2 6 

8 

Cirro-strati, . 

i 2 

i 

i w. 

|"( into Ea.'«t Toinl^s. 

1 

11 
i 20 

2 

1 

Cirro-cumuli, 

Oimi-cumuli, 

i “ 

1 " 

! 0 

i 

i 

\ 1 Thin mist over line of 
IfVvv 

i 
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Air Shadc-Temiierature 


January 1865. 

Air 

Pressure 

at 

Station. 

Dry-bulb. 

Wet-bulb. 

Self-Regis- 

tering 

Maximum 

and 

(Minimum). 

Mean Tem- 
perature 
and (Dally 
Range) 
from Self- 
Ueglstering 
Therms. 

Computed 

Weight of 
Vajwur in 
cubic foot 
of Air. 

Vaj. 

Hour, App. 
Solar time. 

! 

By } By 
Max. Th. 'Mill. Th. 

I 



IiK'hos. 

* Fall. 

! 

■ • Fah. 

* Fah. 

“ Fah. 

" Fall. 

Grains. 

$ 27th, 

0 r.M. 

30-lG 

60*1 

! 65-5 

59 0 


... 

4*7 


3 

3013 

6C-6 

; 60*0 

.'■.7 0 


... 

3*8 


7 „ 

30*17 

63*0 

: 03 0 

60 0 

67*3 

620 

3*9 





1 



(10-5) 


J} 28th, 

7 A.M. 

30*19 

55*8 

: 55*4 

50 0 



3*5 


8 .. 

30*20 

57*8 

57-2 

52 5 

(.'.5-2) 

... 

CO 

-a 


9 

30 '21 

01*3 

004 

55 0 



4*0 1 


10 „ 

30*22 

643 

04*1 

50*0 

... 

... 

4*0 


n 

30*20 

60*0 

05 8 

.50 0 



3-8 1 


0 P.M. 

30*10 

67*1 

00 2 

.57-4 



39 

) 

1 „ 

30- 13 

07*3 

OTO 

58*0 



4*2 


o 

30*13 

00 ‘5 

(J.'>8 

58*0 

» * • 


4*2 

i 

3 

30*12 

07*3 

r.7() 

58*5 

. . . 

... 

42 

1 

4 

3012 

08*4 

08*2 

58*8 j 

09 0 

61*6 

4*1 


5 

30*12 

00 0 

00 *5 

, 58-4 ■ 

. . . 

(14*9) 

43 

1 

{ 

0 o 

.30*13 1 

00 B 

! 0.5 *5 

^ 57 *7 ■ 



41 


1 7 „ 

30 *15 i 

04 •; 

■ 04 4 

57 2 : 



4*1 


8 „ ! 

30*10 

03 2 

02*5 

.55*0 1 


... 

3*9 


9 „ 

3010 

02 0 

02 1 

55 8 , 


i 

4-1 ! 

1 

j 

10 „ 

30*10 

00 (> 

-,9-7 

54 3 ; 


, 1 

39 1 

j 

11 „ 

30*17 

00 2 

; 59*8 

54 0 i 



4-0 1 
i 

; 0 29tll, 

5 A.M. 

30*16 

53*5 

1 53*2 ; 

5(10 ; 

(53*0) 

1 

1 

•Tfi i 

1 

^ » > 

30*18 

5.5*3 

.55*0 1 

50*0 ! 


1 

1 

3*4 

i 

8 „ 

30*19 

59 3 

i 58*3 I 

53*8 ; 

. . . 


3*9 

! 

! 

9 „ 

30 20 

02* 1 

: 01*8 

54-0 1 



3*8 

i 

j 

0 P. M. 

30*10 

08*0 

07*8 

58*5 j 

i 


40 


3 „ 

30*13 

71 I 

71 0 

: 59 0 : 



4*1 

I 


30*13 

04*0 

03*8 

1 55*0 

73 0 

02*8 

3'8 

i 






j 

I 

(20*4) 

1 


1 

CO 

7 A.M. 

30*11 

54*1 

53*4 1 

I 48 5 

(52-3) 


31 

A -A 

1 

9 „ ' 

30 *13 : 

00*1 

59*8 i 

i 50*6 

••• 

... 

4 t) 

' f 

0 r. M. 

30*09 

66 3 

60*0 

59*1 



4 t> 

1 

3 1 

i 

30 0 1 

70*3 

700 

50*1 

... 


33 

1 

J 
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SECT. IV. 1 


and Moisture. 


Computed 


Humidity 

relative 

! 8 lit.= 100 . 


GO 

54 

01 


69 

00 

00 

53 

53 

57 

58 
57 

54 
60 
r>9 
61 
61 
66 
68 
68 

77 

68 

69 

00 

52 

49 

57 


66 

79 

63 

41 


Weight of 
Vapour 
required to 
fotiirate a 
cubic foot 
of Air. 


Oral n 4. 
2-4 
3 3 
2-6 

1-5 

1*6 

21 

26 

3*4 
3*4 
3 1 
30 
3 1 
3*5 
29 
2*9 
20 
2fi 
2 1 
1*9 
1-9 

10 
16 
18 
24 
3 6 
4-2 
2’8 

16 
12 
2 6 

4-8 


Clouds. 


Wind. 


Quan- 

tity 

0 - 10 . 


0 

0 


0 

0 

2 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Quality. 


Cirro-cumuli, 

Ciunulu.s, 

0 


0 

0 

( 'irro-strati, 
( ’mnulus, 
(.’umulus, 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Cirrus, . 
Cirrus, . 
Cirrus, . 

(^irro-cumuli, 


Vclorityj 
in miles 
per 
hour. 


I 

1 

0 

0 

0 

0 

1 

0 

0 

0 


0 

0 

0 

1 


0 

0 

(I 


Direc- 

tion. 


N. 

N. 

0 


Remarks. 


8. 

0 

s. 

s. 

0 

0 

0 

0 

N\ 

0 

{) 

0 

N. 

N. 

N. 


X. 

0 

{) 

0 

\.K. 
N. E. 

.N. r. 

0 

0 

0 


1} Uiw thin white haze 
; ( over .ill the Nile land. 

I I Said haze clearing, and 
1 leaving smoko stratum 
I I over Cairo. 

I I" Smoke from chimneys 
h Cairo rising straight 
, \ 

I / Dense smoke-haze over 
i t Cairo. 


i \ Smoke-haze Mi>wing oft' 
; t Cairo to the South. 

' Stars verj* bright. 


♦ I^^w’ level haze over line 
. ( of Nile. 


( Denso white haze over 
t Nile Uwc. 

i Smoke fh>m hlnineys 
( in Cairo rising .straight 
I Smoke ttoin two groat 
’ eh; uucys in Cairo \ 
I blowing toiriirds each \ 
1 j 
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' 4 ^ 








Air-Shado Teiitpdrature 

JAirUABY lUOO. 

Air 

Pressure 

at 

Station. 

Dry-bulb. 


Self-Regis- 

tering 

Maximum 

Mean Tern- 

Computed 





Wet-bulb. 

perature 
and (Daily 
Konjro] 
from Self- 
Registering 
Themis. 

Weight of 
Vapour in 
cubic foot 
of Air. 

Day. 

Hour, App. 
Solar time. 


9y 

Max. Th. 

By 

Miu. Th. 


and 

(Minimum.) 



Inches. 

• Fah. 

« Fah. 

• Fah. 

“Pah. 

•Pah. 

Grains. 

d 30th, 

8 P.M. 

30*05 

65*4 

I 

65*1 

54*6 

70-4 

62-3 

(16-2) 

3-4 

i 31st, 

7 A.M. 

29*07 

57-0 

56*8 

49*4 

(56-1) 

... 

3*1 


9 

29*98 

66*8 

66*0 

55*8 


... 

3*6 


0 P.M, 

29*95 

69*3 

69-0 

66-8 

. . . 

... 

3-5 


3 „ 

29*89 

76-2 

760 

58*1 

... 

... 

33 

February 

7 „ 

29*90 

71*1 

70*8 

56*7 

76*8 

66-4 

(20-5) 

3*3 

5 1 st, 

7 A.M, 

29-98 

57*4 

57*1 

48*2 

(56*0) 

... 

2*7 

9 „ 

29-98 

66-1 

65-8 

53*6 

... 

... 

3*1 


0 P.M. 

29-97 

691 

690 

55*8 

... 


34 


3 „ 

29 -SG 

69*6 

69*5 

55*6 

... 

... 

3*3 


7 „ 

29*84 

64*2 

63*7 

520 

76*5 

66-0 

(21-0) 

3-0 

■4 2 d, 

7 A.M. 

29*87 

550 

54-8 

48-5 

% 

... 

... 

3*0 

■ 

9 

29*88 

63-3 

63-0 

53*1 ^ 

(550) 

•" 

33 


I 

0 P.M. 1 

29*84 

1 67*1 

60*5 

54-1 

... 

••• 

3*1 


3 „ 

' 29*77 

68*1 

1 67*3 

55*1 


... j 

3*2 


7 1 

29-71 

64*3 

1 640 

1 51*5 

08*1 

621 ! 

2*9 


9 1 

1 

29*70 

... 


! 

... 

(120) 


$ 3d, 

1 

G A.M. j 

29-69 1 

1 

57*3 

57-3 

50*0 



32 


I 

7 „ : 

29*70 

58-5 

58-2 

50 9 

(57*2) 

... 1 

3*2 


8 „ 

29-71 

58*0 

58*3 

51*2 

... 


3*3 


9 „ 

29*74 

61 4 

61*0 

52*0 j 


•»» 

32 


10 „ 

29*75 





. .. 

3*4 


11 

29*77 

63*5 

63-0 

53*5 


... 1 


0 v.M. 

29-70 

65*1 

64*8 

540 


i 

3*3 


1 .. 

29*70 

64*6 i 

64*1 

53-6 1 


... 

3*3 




i 




: 

- 
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"" - 

and Moiftore. 

Clouds. 

Wind. 


Ck>mpttted 










Velocity 
ill miles 
per 
hour. 


Remarks. 

Humidity 

relajtivfl 

Sttt.=;lQa. 

Weight of 
Vapour 
required to 
saturate a 
cubic foot 

Quan- 

tity 

0-10. 

Quality. 

Direc- 

tion. 


of Air. 






4Sf 

Qraina. 

3-5 

0 

0 

0 

0 

( A visitor prevented 7 

1 P..M. observation. 

69 

21 

1 

Cirro-strati, . 

0 

0 

( Dense but distatit cloud- 
l bank on 3.£. horizon. 

49 

3-7 

0 

0 

1 

s. 

46 

4*3 

0 

0 

3 

s. 


34 

6*5 

0 

0 

5 

s. 

/Moon ftiid stars very > 

40 

50 

0 

0 

4 

s. 

J bright, and making 
■j sharp shadows on the 




* 



C desert sand. 

53 

2*6 

0 

0 

0 

0 

Bather hazj' horizon. 

44 

3*9 

0 

0 

3 

s. 


43 

45 

1 

Cirru.^^, . 

2 

s. 

j Maximum probably in 
( error, by -f- 0*. 

41 

4*7 

9 

( Cirro-strati 1 

r: 

. 

J Clouds, cirro-strati, and 

\ aiul nimbus, ) 
Cirrus, . 


’ * 

(, nimbus. 

; 44 

1 

3-7 

3 

5 

s.s.w. 

( Atmos])hcre becoming 
*( more clear. 


j 62 

1*9 

n 

\ C'irrus ami ) 


* ^ 

1 f Dr>' sand haze on 

• / 

1 cirij^ -cumuli, J 


da 

( Kastern .side of Nile. 

i 





r Cairo enveloped in a 

61 

! 

3-2 

' 1 

Cirrus, . 

13 

s. 

J .s!ind haze occasional 

j Cirrus ami ) 


*1 ilrilting of .sand in the 

V desert. 

i 




43 

4*2 

1 2 


1 s.s.w. 

i 

( EverytJung in our tombs 1 
s getting eovered with 
( fine St'iiid. 

J cirru-cumuli, ) 

15 

43 

4*3 

‘ 3 

Cirro-strati, . 

20 

: .s.s.w. 

Saud h.'ize all round. 

43 

3*8 

1 

Cirrus, . 

15 

j s.w. 

A .sand storm. 


... 

7 

Cirro-strati, . 

15 

' S.W. 


60 

21 

1 

Cirro-strati, . 

14 

j 

j S.W. 

t Sand haze obscuring all 
i tl r? dhstance. 

59 

23 

i 3 i 

i i 

( Ciirus ami ) 

) nimbus, . ( 

; 20 

j S.W. 

Colouring verj' pale. 

60 

22 

i 4 : 

Cirro-strati, . 

i 20 

I JnW. 

Sand ill constant irotion. 

53 

2-9 

5 

\ Cirnus ami ( 

( nimbus, . ( 

: 20 

1 S.W. 


• • » 


7 

Sami iuizc. 

20 

' S.W. 


52 

3*2 

10 . 

Sami haze, 

20 

i S.W. 

( Sun .shining pale through 
( the baud haze. 

48 

3*6 

10 

Sand ha2<\ 

21) 

j ;:.w. 

/Pyramids very ii.dis- 
■J tlnct thn>ugh the liazy 






1 

. 1 air. 

48 

3*5 

10 

Saud h;ae. 

20 

I s,w. 

1 ♦ Sand haze evidently 






1... 

M thicki r, and air darker. 
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Air Shade-Temperature 

FSBRUimV 1866. 

Air 




M^Ati TAm- 

Computed 



Pressure 

at 

1 Station. 




Self-Regis- 

tering 

Maximum 

peratuie 
and (Daily 
Range) 
from Self- 
Registering 
Tlierms. 






Wet-bulb. 

Weight of 

i Day. 

Hour, Anp.| 

Solar time, j 

1 

t 

i 

By 

Max. Th. 

By 

Mill. Th. 


and 

(Minimum.) 

Vapour in 
cubic foot* 
of Air, 



Inches. 

• Fall. 

• Fall. 

“ Fah. 

® Fah. 

• Fah. 

Grains. 

«3d, 

2 

29-76 

65*6 

65-0 

55-0 


... 

34 

3 „ 

29-77 

65-4 

65-0 

54-6 


... 

3*4 


5 „ 

29-82 

65-4 

65 0 

54-6 

... 


3*4 


7 „ 

29-89 

65*0 

64-3 

55-5 

66-3 

crs 

3-6 


9 

29-93 

630 

625 

54-7 


(9-6) 

3-6 

h 4th, 

6 A.M. 

30-01 

56-7 

56*2 

50-0 


... 

3-2 


7 1) 

30-02 

.58-2 

i)7-8 

51-8 

(56-2) 


3-5 


9 „ 

30-04 

64-8 

64-5 

5G1 



3-8 


0 P.M. 

.^0 04 

68-1 

67-8 

66-2 



3-5 


3 n 

3<>00 

09-1 

coo 

56-4 


. > . 

3-5 


7 P.M. 

30-04 

64-1 

640 

54-6 

69-2 

61 6 

36 


n 

^ »» 

30-05 

632 

63-0 

53-5 

... 

(153) 

34 

© 5th, 

6 A.M. 

30-12 

52-0 

520 

45-0 

(51-C) 


2-6 

7 

30-1.3 

.54-5 

540 

47-8 ! 


. . . 

29 


9 

30 IT 

62-3 

620 

51 -g 

1 


30 


0 P.M. 









3 „ 

30-08 

1 73-1 

727 

57-9 j 

1 


35 


7 „ 

.30-11 

67*0 

66'S 

56-5 1 

1 

i 1 

! {*>*8) 

3-7 

(16th. 

6 A.M. 

30-1-J 

56-5 i 

56-1 

50-5 ! 

(56-0) 

... 

34 

7 

30-13 

,57 -8 i 

.57-2 

,50-2 : 


... 

32 


3 „ 

•iO-14 

61-3 i 

60.5 

52 6 ! 



3-4 


9 „ 

30-14 i 

64-1 

640 

54 0 


i ... ! 

34 


10 M 

.30-13 1 

68 3 

! 68 0 

54-4 1 

1 

1 

3 1 


n „ 

,30-10 1 

70-3 

700 1 

54-8 i 

... 


30 


0 P.M. 

.30-09 

73-3 

7.33. 

56-4 1 


... 

3-2 : 


1 

.30-06 

74 3 

740 

1 56 6 , 


1 

3-1 ' 


2 „ 

.30-05 

753 

750 

: 57-0 



3-1 1 


3 

.30-03 

75-5 

75-0 

56-9 i 

1 


3-1 i 

i 


4 .. 

.30-02 

CO 

74-5 

56-8 

1 ... 


3 1 1 


5 

30*02 

723 

72-0 

564 

i 

1 ... 

r 


3*2 I 

1 

1 

6 

30-03 

71 0 

704 

55-3 j 

1 76 0 

1 1 

678 

07 - 0 ) 

3-J i 
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and Moitture. 


Computed 


I 

Weight of 

Quan- 


Humidity 

relative 

lfet=5l00. 

Vapour 
required to 
saturate a 
cubic foot 

tity 

0—10. 

Quality. 


of Air. 




Grains. 



49 

3*5 

10 

Sand haze. 

49 

3-5 

10 

Sand haze. 

49 

3-5 

9 

Stratus, 

53 

3-2 

8 

C'irro -strati, . 

58 

2-8 

5 

Cirro-strati, . 

62 

1-9 

1. 

Cirro-strati, . 

64 

1*9 

1 

Cirro-strati, . 

56 

29 

0 

0 

46 

40 

2 

Cirro-cumuli, . 

45 

4*4 

1 

(.Trro-strati, . 

53 

31 

0 

0 

52 

31 

0 

0 

1 59 

1-8 

0 

0 

i 61 

1-9 

0 

0 

i 48 

33 

0 ! 

' 

40 

5-4 

3 

i (.'irrus, . 

50 

36 

3 

Cirrus, . 

66 1 

18 

2 

Cirru.s, . 

1 59 1 

0.0 

2 

’ Cirrus, . 

■ 56 1 

‘I? 

A 

Cirnis, . 

! 51 

3*2 

4 

: i ’irrus, . 

40 

4*5 

1 

1 i 'irrus, . 

1 37 

5*1 j 

1 

Cirrus, . 

! 35 

57 1 

1 

Cirrus, . 

1 34 

6*1 

1 

Cirrus, . 

i 32 

64 

3 

('irrus, . 

1 32 

1 

6*6 

i 

i Cirrus and < 

/ cirro-cumuli, ) 

1 33 

1 

6*3 

7 

) Cirrus and / 

( cirro-ciuiiuli, ( 
( Cirro-strati ) 

j ,37 

64 

7 

^ and cirro- | 
( cumuli, ) 

; 37 

! 

6-2 

10 

Cirro-8Srat\ . 


Velocity 
ill miles Direo- 
per tion, 
hour. 


0 0 


1 8 . 


Vi.sitor.s entering. 

Break in the clouds. 

A little hlue sky. 

fDistant hank.s of cirro- 
; strati on Kast liorizon, 

I '' air clear of sand, and 
Eastern hills clearly 
visible. 


i Haze coming over Cairo 
*( and the Nile. 

Hsize (leiTeasing. 

Haze merely on horizon, 
i Mot)n and stara very 
; t bright. 


i Absent from East Tombs | 
'( at noon. | 
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METEOROtOOlCAl. JOWINAL, 


[8«t3T. tv 





Air Shade-Tamperatut^ 

1 . 

JT SBBUARY 1500. 










Air 






Compnted 






Mean Tern* 




Pressure 




Self-Rogia- 







pcraturo 




nt 

Station. 



Wot-biilb. 

tcring 

Maximum 

and (Daily 
Range) 
fW)m Self- 
Registering 
Tlkemis. 

Weight of 
Vapour in 
cubic foolr 
of Air. 

Day. 

Hour, App. 
Solar tinui. 


Bv 

Max. Th. 

Bv 

Mhi.‘Tli. 

1 

1 

and 

(Miniiiiuiu). 



Inehos. 

“ Fall. 

* Fah. 

* Fah. 

* Fah. 

•Fah. 

Grains. 

doth. 

7 P.M. 

30-02 

70-0 

09-8 

54-8 



31 

8 „ 

.so •02 

68*7 

68-3 

64-0 

. . . 

... 

30 


9 „ 

30 03 

680 

07-4 

54-0 

... 

... 

3-0 


10 „ 

30 04 

67-4 

06-8 

53-7 

... 

... 

3-0 


H 

30 02 

67-3 

67-0 

53-0 



3-0 


0 A.M. 

30 02 

60-8 

06-2 

53*0 


... 

3-0 

^7th, 

6 A.»L 

29-99 

62-C 


49-5 

... 

... 

2-5 


9 „ 

30 01 1 

06 1 

coo 

54 0 

(62-0) 


3.1 


0 P.M, ! 

1 

30-01 ! 

72-1 

72-0 

CIO 


... 

4-0 


8 ’ 

20-98 ! 

1 

72 3 

710 

58-7 

... 


3-7 


! 

' ” i 

1 

20-90 ! 

03 1 

62-5 

49 5 

1 

72.7 

65-5 

(14-0) 

25 

9 8th, 

7 A.M. i 

•so-n ‘ 

55 '5 

54\S 

45-0 

(■mO) 

. . . 

24 


9 „ j 

30-l.S 1 

j 

03-5 

1 i 

51-0 


... 

.2-8 ' 


0 P.M. { 

30-08 ' 

07-3 

60-0 i 

1 51-0 


... 

20 

I 

3 „ j 

30-04 ; 

07-4 ’ 

07 0 

520 


... 

2-8 ; 


' ” i 

:>0 04 ^ 

i 

004 

co o i 

48-0 

08-0 

610 
(141) j 

2-6 ; 

If 9th, 

7 a.m. 

i 

30 -00 , 

52-8 

,>2-0 i 

43-3 

1 


i 

22 

( [ 
1 

9 „ 

30-07 ; 

01-1 j 

008 

47-4 

(52-8) 

1 

2-3 

i 

0 P.M. 

30-0-t j 

OSl 1 

07 0 i 

501 


... 

2-3 


3 

30-02 1 

GS-4 

08-0 

51-6 

... 


26 


7 „ 

30 -Os i 

021 

020 

49-6 

68 0 

59'$ 

2-6 I 








{16-4) 

, 2-5 

$ 10th, 

7 A.M, 

.30-19 ! 

51 8 ’ 

51-0 

44-0 

• * . 

. . . 

9 „ 

.30-25 ' 

58-4 : 

57 0 

47-9 

(.70-3) 


1 2-0 : 


0 P.M. 

30-21 1 

00- 1 

055 

53 4 

. . . 

3-1 : 


3 „ 

.30-10 1 

05-3 i 

05 1 

5.>0 


* . . 

1 2-0 : 


7 „ 

.30-16 1 

03 1 ; 


49-0 

j 06-5 

j 68-2 

j ; 





02-5 j 



1 (lB-6)_ 
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And Moisture. 


Computed 


Clouds. 


Humfdit; 

relative 

Sat=»l<H) 

Weight of 
y Vapour 
^ required to 
1 eatiirate a 
cubic foot 
of Air, 

Quan- 

tity 

0—10. 

SS 

Grains. 

4-9 

8 

38 

4*7 

4 

40 

4-5 

5 

41 

4-4 

9 

42 

4*3 

9 

42 

4*2 

9 

41 

3*8 

3 

44 

3 9 

1 

52 

40 

0 

43 

5 0 

0 

39 

3-9 

0 

49 

20 

0 

43 

3-7 

0 

35 

4*8 

0 

SS 

46 1 

u 

44 

33 j 

0 

49 

2-3 1 

I 

0 

39 

37 

<) 

31 

5*2 

^ i 

33 

5 1 

1 

43 

36 

0 1 

58 

18 

0 

48 

2-8 

3 

43 

40 

0 

37 

4-3 

1 

40 

3-9 

0 







Quality. 


Cirro-strati, . 
Cirro-cumuli, . 
Cirrus, . 
f Cirrus an<l / 

} cirro-strati, ( 

( Cirrus and } 

} cirro-strati, ( 

Cirro-cumuli, . 

( Ci rro- strati 
\ a n d c i r r o- > 
( cumuli, . j 
Cirro-strati, 

0 

u 

0 

0 
0 

0 
0 
0 

0 
0 
0 

Cirrus, . 

O 

0 

Cirro-cumuli, 

0 

Cirrus, 

0 


Wind. 


Velocity! 
in miles 
per 

llOlLT. 


Direc- 

tion. 


0 

0 

1 

1 

0 


s. 

O 


s. 

w. 

N.W. 

N.W. 

0 i 
0 I 

s. i 
s.w. , 
0 

0 

.s. 


Remarks. 


i ’ 


W. 

\v. 


w, 

S. W. 

s. 


Error of f.® in clrj- ]>ulh. 
j Ua;.c <;n vclojiing Cairo 
( Nilt* valley, 

j k'R.s tlenso than at 

( noon. 

j llazo inm-h decreased, 
( .staj-a sinning. 

1 Hazti on horizon. 

; » Haze <‘omiug over the 
; ( vall.-y. 

; i Haz(^ continues in the 
t di.-itancc. 

, t S t i 1 1 hazy over the 
I ( Vftlloy. 

' ( lla/c iK*c’rcase<i ; very 
( T>right lUiH.nhght. 

Hazy under sun. 

{ Verv , old morning, haac 
<‘\. r Cairo and Nile 
( valKy. 

♦ Sand haze and sand- 
drift for about xix 
i, hour. 


j Hazy ami dull-oolouroti 
t ca.stwanl. 

^ Haze much increased 
< since i» A M. 

H.'izc decre;*..sed, 

Cliar niooniight night 


'■iirk Mi sL,-.- 
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Air Shade-Temperature 










rEVRUARY 1600. 










Air 

Pressure 

at 

Station. 






Computed 



' Dry-bulb. 


Self-Regia- 

Mean Tem- 







perature 






Wet-bulb. 

teiing 

Maximum 

and (Daily 
Range) 
ft*om oelf- 
Regiatcring 
Themis. 

Weight of 
Vapour in 
cubic fotot 
of Air. 

Day. 

Hour, App. 
Solar timt*. 


By 

Max. Th 

1 

1 By 

Min. Th. 

j 


and 

(Minimum). 



In<3hes. 

“ Fall. 

i ‘Fah. 

• Fall. 

•Fah. 

•Fah. 

Grains, 

Tj nth, 

6 A.M. 

30* 19 

49*8 

! 49 6 

40*4 

(49*5) 

... 

19 

7 .. 

30 -iO 

51*6 

1 51*0 

43*0 

• • . 

... 

2*2 


8 „ 

30 “20 

56-8 

j 56*2 

45*2 



2*2 


5> .. 

30- 19 

60*8 

; 60 6 

46*6 


. . . 

22 


10 „ 

3019 

62 3 

1 62*2 

47*0 



22 


11 „ 

30-15 

64*8 

1 646 

48 0 



2*2 


0 P.M. 

30*11 

66*1 

06 0 

490 



23 


1 

30*08 

66*8 

66*7 

49*2 


... 

22 


O 

^ 1 » 

30*05 

67 9 

67*4 

50*5 


. . . 

24 


3 „ 

4 „ , 

30 03 

68*4 

68*2 

51*0 


... 

2*5 


5 : 

6 „ : 

30 -Ol ’ 

64*0 

63*8 

50*0 

685 

59*4 

26 


7 

30-02 

63*1 

63*0 

50*0 


(18-3) 

2*6 


8 „ 

30*04 

59*7 

59*5 

49*6 



2*8 



30*03 

59*8 

59 4 

49*0 


. . . 

2*7 


10 „ 

30*01 

596 

59*2 

47 6 


... 

2*5 

® 12th, 

6 A.M. 

30*07 

58*3 

58*0 

47 5 

... 


2*6 

Oil i 

30*00 

60*3 

60*0 

48*1 

(51-0) 

... 

. 2*5 


0 P.M. 

30*12 : 

65 4 

650 

50*8 


••• 

26 1 

1 


3 „ 

30*10 

65*2 

64*3 

50*8 

... 

. • . 

2G • 



30*15 

61 1 

61*0 

47-8 

66 ’6 

57-7 

2*3 1 



j 





{17-7) 

1 i 

d 13th, 

A.v. 

30*22 ; 

47*0 

46*8 

39*6 



2*0 1 

7 1 

30-23 

50*8 j 

50*4 

41*0 

(46^'■.) 


1*9 1 


9 „ : 

30*27 i 

69*0 

53-8 

42*8 

. . . 


v8 : 


0 P.M. 

30*25 i 

64 4 

642 

48*1 

... 

... 

* 


3 „ 

30*22 

64 6 

64*5 

53 4 

. . . 

... 

3-2 1 


7 „ 1 

30-27 i 

62 1 

61*8 

45*8 

65 '2 

671 

2-0 



i 





(16-2) 

1 

i 14th, 

6 A.M. 

30-35 

52*7 

523 

46*5 


... 

2*8 i 

1 9 „ 

30-38 i 

59*9 

59-7 

51*6 

(si-!-.) 

... 

3*3 


■ 0 P.M. , 

30-36 

64*0 

63*8 

526 

... 

... 

3*1 


3 „ 

30*31 ; 

65 1 

65*0 

50 8 

... 

... 

2 0 


7 „ 

30*34 

62 1 

62*0 

50 1 

65 3 

68-6 

2 7 


9 .. 

30*36 

594 

59*2 

§2*0 


( 13 - 4 ) 

3*5 




{ 






i 
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and Moiature. 


Computed 


Weight of Quan- 


«!»♦ — 100 sdvuTtitc a 
Sat-lOO. cubic foot 

of Air. 


Wind. 

Velocity 
in miles 

Diroc- 

per 

hour. 

1 

tion. 


Fine clear morning. 


Cirrus, 

Cirrus, 

Cirrus, 


Out photographing at 
King Shafre'M tomb. 

R* tiinrkaiily clear night, 
i Full moon shining 
\ brightly. 


l Fog gcmc from the dcEcrt. 
' l»ut still hangs over 
( Cairo. 

Horizon hazy. 


Haze along horizon. 


Stars very bright. 
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10AK 





Air Bhade«Tempatatttre 



Air 

Pi'ossur 

at 

Station. 

Dry-bulb. 


Self-Regis- 

tering 

Maximum 

Mean Tern* 

Computed 





Wet-bulb. 

perature 
and (Daily 
Range) 

Weight of 
Vapour in 
cubic foot 
of Air. 

Day. 

II our, App 
Solar time. 


By 

Max. Th 

By 

Min. Th 


and 

(Minimum). 

from Self- 
Registering 
Therms. 

15th, 

6 A.M. 

Incho-s. 

30-33 

" Fall. 
.5.3*0 

* Fah. 
52*6 

“ Fah. 
48*2 

•Pah. 

«»Fah. 

Grains. 

3-2 1 


7 „ 

30*34 

55-6 

55*0 

51*0 

(52-3) 


3-6 


9 

30-37 

62*4 

61*9 

53*5 

... 

3-6 


0 P.M. 






... 

... 


3 ,. 

30-2.5 

66*8 

66*4 

55 1 



34 


7 „ 

30-24 

65*3 

64 8 

54*8 

67*0 

59*9 

3-4 


9 „ 

.30-23 

63 3 

630 

54 0 

... 

(14-2) 

35 

If 16th, 

1 

6 A.M. 

30-20 

54-1 

535 

46*9 


... 

2-8 


7 n f 30-21 

1 

58*4 

57*8 

51-4 

(53-3) 

... 

3*4 


3 .. i 

,30-23 

03*1 

029 

53 6 


... 

3-4 


0 P.M. ! 

30-17 

71*1 

709 

55*4 


... 

3*1 


3 „ 

30-10 

73 2 

72*9 

55 6 



30 


7 „ 

30-10 

69*2 

69-0 

54*6 

73-3 

65-3 

3 1 


10 „ 

30-n 

67 r. 

67*2 

54*8 


(16-8) 

32 

1 

$ 17th, 

6 A.M ! 

30 -OJ 

j 

01 0 ! 

61*2 

51 0 



3*0 

1 

( 

7 ., i 

30-^0 

61 -.5 

61*3 

510 

(60*5) 


3*0 

1 

f 

^ i 

30-07 

6^1-3 

65*1 

52-4 



3 0 

1 

0 P.M ; 

30-02 

74-1 

74 0 

54*8 

... 

... 

2*8 

1 

3 „ 

29-95 

74*5 

741 

55*0 

• ■ • 

. . . 

2*8 


7 „ 

29-90 

71*2 

71*0 

546 

752 

68-1 

2*9 


9 „ 

30*02 

65-5 

65-2 

566 

... 

(14-2) 

39 

h ISth, 

7 A M. 

30-05 

61-7 

61 5 

57 5 



46 


9 ., 

30-08 

66 -0 

65*8 

59*1 

(61*6) 

*• • 

4*5 


0 P.M. 

30-03 

70*2 

700 

59*6 

• * • 

42 


3 1 , 

29-97 

i 

70*7 

1 

i 

70*5 

67 6 
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and MoUture. 

Clouds. 

Wind. 


Computed 







Weight of 

Quan- 

Quality. 

Velocity 


Remarks. 

Humidity 

rolatlve 

Vapour 
required to 
mHraU a 

tity 

0-10. 

per 

hour. 

tion. 


Sat. =100. 

cubic foot 







of Air. 







Grains. 






70 

1*3 

0 

0 

0 

0 


72 

1*3 

0 

0 

0 

0 

i Level smoke over Cairo. 

1 Clear morning. 

55 

2*8 

0 

0 

0 

0 






r Photographing, and ob- 

... 

... 

... 

... 



j serving the for true 

^ Tioon, and mea.Huring 

I leveU in King Shafrc’s 

46 

39 

0 

0 

2 

N.E. 

tomb. 

50 

34 

0 

0 

1 

N.E. 


54 

30 

0 

0 

1 

N.E. 


58 

20 

3 

^ CiiTus and ( 

1 cirro-cumuli, \ 

0 

0 


61 

2*1 

3 

^ Cirriia and } 

1 ciiTo-cumul), i 

0 

0 


53 

30 

3 

\ (’irrus an<l jf 

\ cirro-cumuli, 

0 

0 


37 

52 

1 

C’iiTus, . 

0 

0 


33 

1 

5*9 

3 

( (Cirrus aiul f i 

0 

0 



( cirro-cumuli, ( 1 


39 

4'7 

5 

\ Cirrus and ) \ 

\ cirro-cumuli, ( 1 

0 

0 


44 

4*2 

6 

j < 'irru.s and / j 

\ cirro-cumuli, j j 

0 

0 


1 48 

3-2 

10 

i Cirrus and i 

i 

0 



) ci»T<i-fltrati, ( 


48 

32 

a I 

( Cirrus and } 

} cirrO'Str.''ti, j 

j 

i 0 

1 

* 0 

{ 


43 

3*9 

S ' 

Cirro-cumuli, . 

! ^ 

I S.E. 


30 

30 

6*4 

6*5 

5 

Cirro-cumuli, . 
i Cirro-cumuli { 

\ and cumulus, ( 

i 3 

2 

s. 

\v. 

( Appearance of thunder 

2 

\ and lightning. 

35 

5*4 

0 

0 

1 

w. 


55 

30 

0 

0 

1 

w. 


76 

15 

4 

Cirro-strati, . 

0 

0 


64 

25 

8 

Cirro-strati, . 

c 

0 


51 

44 

39 

46 

1 

1 

! 

Cirro-strati, . 
Cirro-cumuli, . 

! 

0 

1 

1 

0 

N. 

\ C\f AX over Cairo and 
\ Mokaiiani 


228 
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and Mototnre. ClouOa, 

Computed 


Wind. 


Humidityj 

relative 

8at.=100. 


Weight of Quan 
Vapour tity 
required to 0—10. 
saturate a 
cubic foot 
of Air. 


Quality. 


Velocityi 
ill miles 
per 
hour. 


Dircc 

tion. 


Grains. 

47 4-0 

61 2-7 


0 

0 


0 

N.W. 


72 

1*8 

66 

2-4 

54 

36 

47 

42 

44 

3*8 

48 

3-4 

62 

1*7 

Cl 

1*9 

65 

2-4 

52 

2-9 

48 

3-2 

49 

33 

44 

37 

42 

39 

"Xsj 

** u 

43 

3*9 

45 

35 

50 

3*2 

61 

30 

52 

30 

62 

30 

57 

26 

61 

23 

62 

1-0 

63 

19 

49 

3*4 

43 

42 

42 

43 

47 

3*6 j 


Cirrua and 
cirro-cnmuli, 
Cirrua and 



cirro-cuimili. 


s.w. 

2 

Cirro-euimili, . 


.s.w. 

3 

Cirro-cumuli, . 


w. 

0 

0 


w. 

2 

Stratum, . 


w. 

3 

(^irro-strati, . | 

0 

0 

2 

C’irrus, . . ! 

3 


2 

Cirrus, . 

2 

o, 

.s 

8 

Cirrus, . 

10 

w 

6 

Cirrus, . 

10 

\v 

6 

Cirnis, . 

8 

\v 

10 

fog. 

8 

w 

10 

• ■ 1 

9 

w 

10 

1'%'. • • : 

12 

w 

10 

Fog, . 1 

15 

w 

10 

Fog. • • 1 

10 1 

\v 

10 

Fo.i;. . . ■ 

12 ; 

w, 

10 

Fog, . i 

7 


u> 

Fog, . , ! 

3 : 

w. 

7 

Cirro-strati. . ! 

«» 

»> ! 

w, 

3 

Cirro-strati, . j 

o i 

\v. 

9 

Cirro-strati, . j 

1 i 

w. 

1 

Cirro-strati, 

1 

0 

1 

Cirro-strati, 

i 

0 

1 

Cirrus, . 

1 1 

.V.'V. 

2 

Cirro-strati, 

1 ! 

N.W. 

4 

Cirro-strati, 

0 1 

0 

0 

0 

•2 i 

vr. 


Remarks. 


Stars very bright. 


A little gnst of wind 
N.K. , and two 
showers of rain diiiiiiM 
I the night 


^ Fogover the level valley 
( of the Nile. 


) Heavy bank of cirro- 
( strati eastward. 


j Sand-drift and dense 
t haze. 

s Les.s of sand-drift, but 
( haze very den.se. 

IbiZe still more dense. 

Haze anil fog. 

( llrua; and fog increasing, 
- with little wliirlwiiiils 
(. '‘f sand. 

Foggy liazo. 

\ Fog h.uebeoonjing more 
( and more dense. 


( A few stars shining over 
! liwul. 
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Air Bhade^Temperature 

Fbbbvary 1805. 









Air 

Pressure 

Dry-bulb. 


Self-Regis- 

Mean Tem- 
perature 



ftti 

Station. 



Wet-bulb, 

tering 
, Maximum 

and (Daily 

Ranffel 

Day. 

[Hour, App. 
Solar time. 


By By 

Max. Th. Min. Tli. 


and 

l(Minimum). 

it 

m 



Inches. 

• Fah. 

“ Fah. 

“ Fah. 

"Fah. 

•Fah. 

|9 22d. 

6 A.M. 

30*21 

56*5 

56*3 

47*0 

... 



9 

30*20 

63*5 

632 

49*1 

(54*5) 



0 P.M. 

30*14 

71*1 

71*0 

52*6 





30*05 

73*8 

73*4 

53*5 

... 



7 

30*03 

70*1 

70*0 

55 6 

74*0 

66-2 


10 „ 

30*07 

6S*0 

67 5 

53 0 


(15-5) 

1 V23d, 

6 A.M. 

30*15 

63*0 

62*5 

56*8 



7 M 

30*15 

64*3 

G4 1 

57*0 

(G*2*5) 



9 

30*22 

67*2 

67*0 

59*1 




0 P.M. 

30*23 

09*2 

690 

55*6 




3 ,, 

30*21 

G2*l 

62*0 

54*1 





30*27 

60*1 

60*0 

51*6 

G9-5 

620 

(150) 

1 $ 24tb, 

G A.M. 

30*29 

48*0 

47*2 

42*8 




9 

30*32 

54*3 

54 1 

45 1 

(46*5) 



0 P.M. 

30*30 

G2-2 

020 

48*4 




3 „ 

30 -20 

()‘21 

61*8 

j 49*7 




7 .. 

30*2;* 

59 i 

59 0 

49*6 

62*5 

552 


9 

30*27 

57 5 

57-2 

48*6 


(14-7) 

1 Ij 25th, 

7 A.M, 

30*22 


52 1 

44*5 

... 


9 .. , 

30*24 

55 1 

55*0 

46*6 

(49*0) 



0 P.M. 

3i» 1^2 

58 5 

5S3 

46 G 




3 .. 

301G , 

GM 

GOO 

49 0 




7 M 

30*13 

58*0 

57*8 

47 1 

61 4 

55-6 


9 „ 

30-lG ■ 

1 

54 5 , 

1 1 

1 46*0 


! (11-6) 

•) 2Gth, 

1 

8 A.M. ! 

30*2.3 ’ 

55*2 

55*0 1 

47 G 

(50*5) 



9 „ 1 

j 30*25 1 

57*7 

57*3 I 

49*0 




0 P.M. 

1 30*22 1 

62*4 

G2*0 

51*0 




3 ,, 

1 30 *10 ! 

1 1 

62*5 

62*0 

49*6 




^ > » 

1 .-JO -24 ! 

60*0 , 

59 8 : 

51 5 

630 

67 4 


JO 

' 1 

;j0-29 

57*8 j 

57*5 1 

51 0 


(11-2) 
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ggg|[ 

Clouds. 

Wind. 



Computed 







Humidity 

relative 

Weight of 
Vapour 
required to 
saturate a 

Quan> 

tlty 

0~10. 

Quality. 

Velocity 
in miles 
per 
hour. 

Direc- 

tion. 

Remarks. 


g^ts=100. 

cubic foot 








of Air. 







50 

Grains. 

2-6 

4 

( Cirrus and ) 

0 

0 





\ cirro-strati, J 



37 

4 1 

2 

Cirro-strati, . 

15 

H. 



31 

5*8 

4 

Cirro-strati, . 

20 

3. 

t Sand drift ; haze 
( Cairo. 

over 

28 

65 

3 

( Cirrus and ) 

\ cirro-cumuli, ) 

12 

3. 


40 

4-8 

4 

Cirro-cumuli, 

12 

S. 



37 

47 

5 

■ Cirrus, . 

1 

a. 



66 

62 

22 

2-5 

4 

5 

Cirro-strati, . 
C'irro -cumuli. 

0 

0 

0 

0 

( A very little rain 
( during the night. 

fell 

60 

30 

8 

Cirro-strati, . 

0 

0 



1 42 

4*5 

9 

Cirro-cumuli, 

0 

0 



58 

i 

2*6 

9 

J Cirro-strati } 

0 

0 

1 few drops of rain now 

/ ami nimbus, ( 
j Cirro-strati / 

1 and nimbus, i 

( falling. 


i 66 

i 

26 

8 

0 

u 



66 

12 

o 

Cirrus, . 

0 

0 



60 

24 

3 

Cirro-strati, 

3 

s. 



39 

3-8 

1 

Cirrus, . 

12 

s.w. 



43 

36 

o 

(.'irrus, . 

10 

\v. 



51 

27 

o 

Cirrus, . 

6 

N.W. 

Stnrsi very bright. 


CO 

2*5 


0 

U 

0 



64 

20 i 

9 

b'irro-strati, . 

0 

0 



54 

1 2-3 1 

9 

Cirro-strati, . 

1 

w. 



43 

3 1 i 

9 

Ciiro-strati, . 

i 1 

\v. 



44 

34 

1 

Cirro-cumuli, 

> 1 




46 

2*9 

0 

0 


! 0 

j 

1 


64 

22 

0 

t) 

0 

0 



58 

54 

21 

24 

0 

0 

0 

0 

i) 

4 

w. 

\v. 

1 Strong wind blow 
i ing the night 

diu- 

46 

3’4 

4 

Cirrus, . 

o 

w. 



41 

37 

6 

( Cirrus and \ 

1 cirro-cumuli ( 

2 

\v. 



56 

2-6 

9 

\ Cirro-sirati ) 

\ and cumulus, ( 

«} 

w. 



62 

20 

7 1 

Cirro-strati, . 

1 

w. 
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and Moisture. . 


Computed. 


Iloinidft] 

jelative 

8at=:il00 

Weight of 
Vapour 
requited to 
saturate a 
cubic foot 
of Air. 

Quan- 

tity 

0—10. 

66 

Grains. 

16 

3 

41 

3-9 

5 

37 

4*5 

5 

44 

3-6 

2 

45 

3*3 

0 

60 

1*8 

0 

53 

24 

0 

48 

2*9 

1 

40 

39 

0 

39 

4*3 

0 

36 

4*8 

2 

38 

4 1 

0 

4o 

33 

0 

71 

13 

0 

70 

.15 

0 

63 

20 

2 

58 

26 

2 

59 

2-7 

4 

53 

32 

8 

51 

34 

7 

49 

35 

H 

43 

4 1 

7 

43 

39 1 

6 

45 

3*7 i 

6 

46 

36 1 

6 

49 

33 j 

1 

48 

3-2 

2 

56 

2-6 

0 

56 

26 

0 

59 

22 

0 

68 

14 

2 

68 

1-6 

4 

65 

V9 

3 


Clouds. 

Wind. 


Quality. 

Velocity 
in miles 
per 
hour. 

Direc- 

tion. 

Remarks. 

Cirrus, . 

0 

0 

f Til in ha 2 fi and stratus 

Cirrus, . 

0 

0 

( on Nile valley. 

Cirrus, . 

1 2 

N.K. 


Cirrus, . 

1 

N.K. 


0 

0 

0 

j Bright stars and new 
t moon. 

0 

0 

0 

J Eiisteni hills clear and 

0 

0 

0 

1 dark. 

CirriKs, . 

2 

! 8. 


0 

2 

s. 


0 

0 

0 


Cirro-strati, . 

i 

8. 


0 

o 

8. 


0 

^ 1 1 

i 

8. 


0 

1 1 

8. 


0 

^ ! 

0 


Cirrus, . 


0 


Cirrus, . 

0 : 

0 


Cirro-cuinnli, . j 

*2 ‘ 

s. 


) Cirru strati i ; 




\ and t*uinulu.s, S : 

•- 

s. 


1 Cirrostniti ji i 




' and cuniuln.s, J 
Cirro-strati ( 

3 

i 

i 

s. 


and cumulus, ( 

w. 


CumiduH, 

5 ■' 

.N.W. 


Cumulus, . i 

5 

‘.VN.W. 


Cirro-ciimuH, i 

4 

A’.N.v 1 


Cirro-strati, . ! 

5 !\v.n.w. 


Cirro-strati, . j 

i 

N.NV. 


Cirrus, . . 1 

i 

w. 


0 i 

1 

NV. 


0 

2 

\V. 


0 

3 

y,w. 


Cirrus, . 

0 

0 


Cirnis, . 

0 

0 


Cin-us, . 

0 

0 
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Air Shade^Temperaturo 

1 AlASCH 1000. 










Air 






Computed 



Dry- bulb. 


Self-Rogis- 

Mean Tern- 




at 

Station. 




perature 






Wet-bulb. 

tcring 

Maximum 

and (Dally 
Range) 
fh>m Self- 
R^latering 
Thenna. 

Weight of 
Vajpour in 
cubic foob 
of Air. 

Day. 

Hour, App 
Solar time. 


By 

Max. Th 

By 

Min. Th. 


and 

(Minimum). 



Inches. 

• Fah. 

"Fall. 

" Fah. 

• Fah. 

•Pah. 

Grains. 

VSd, 

9 A.M. 

30*34 

61*2 

60*9 

54*1 



37 

0 P.M. 

30*29 

64*3 

64*0 

65*6 



3*8 


2 „ 

30*25 

65*4 

65*0 

54*0 

... 

... 

3*3 


« >» 

7 „ 

30*28 

62*4 

61*8 

53*2 

:6Y*4 

60*4 

3*4 


9 „ 

30*30 

61*1 

60*8 

53*0 

(13-9) 

3*5 

?3d. 

6 A.M. 

30*27 

55*0 

54*8 

49*6 



3.3 


7 „ 

30*28 

55*8 

55*1 

50*3 



3*4 


Q 

30*28 

62*8 

62*5 

52*1 

(54-0) 

... 

3*0 


0 P.M. 

30-21 

68*4 

68*0 

530 


... 

2*9 


2 „ 

30*17 

68*6 

68*4 

64*1 



3*0 


3 n 

7 

... 

30*20 

63*4 

630 

51*5 

68*5 

61-2’ 

2*9 


11 

30*23 

01*2 

60*5 

51*0 


{14-7) 

3*0 

4th, 

7 A M. 

30*23 j 

55*3 

55*0 

45*6 

(53*6) 


2*4 


9 », 

10 „ 

... 1 
30*23 j 

65*0 

64 6 

52 1 


1 

... 

2*’9 


0 P.M. 

30*19 ' 

69*3 

69*0 

54*6 



3 1 


3 „ 

30*13 

69*0 1 

68 6 

547 

1 69*6 

. . . 

3*1 


7 f, 

30*14 

65*9 

65*4 

636 


62*4 

3 1 


11 M 

.30*18 

01*2 

00*4 

54*5 


(14*3) 

3*8 

© 5th, 

7 A.M. 

30*16 

60*1 

59*6 

54*1 

(57*0) 

... 

3*8 


0 

,30*17 

64*6 

64*4 

55*2 



3*0 


0 P.M. 

3 M 

4 „ 

30*13 

70 8 

70*5 

50*7 



34 


30*00 

707 

70*2 

56*2 

71 8 

64*7 

3*3 


7 M 

:^.0*06 

0X0 

67*7 

53*5 


(14*3) 

29 


0 „ 

30*05 

64 6 

i 

642 

53*0 

... 

... 

3*1 

2 6th, 

6 A.M. 

30*17 

5S-fl ^ 

58*3 

606 



3*1 

9 M 

30*20 

65*5 

66 1 

626 

58*0 


3*0 ! 






% 


Computed 






Clouds. 

Wind. 


Quality. 

Velocity 
in miles 
per 
hour. 

Direc- 

tion. 

Uemarks. 

(>irni3, . 

0 

0 


Cirro-cumuli, . 

0 

0 


Cirro-cumuli, 

0 

0 





f Absent at the second 

Cirro-strati, . 

0 

0 

i Pyramid at 3 p.m. 

Cirro-strati, . 

0 

i 0 


Cimia and / 

cirro-strati, . \ 

0 

0 


0 

0 

0 



0 

0 


0 1 

2 

a. 


0 j 

i 

0 

0 

1 Occasional little whlrl- 
winds sending up the 
1. sand. 


... i 


f Absent at 3 p.m. visiting 
f the Fossil -shell hill, 

1 

i 

0 1 

0 

1 about three mUes dis- 
V. taut. 

i 

0 j 

1 

0 


0 

! 

i 

i 

0 

i Light h.aze over Nile 

1 

I 

( valley, hill tops clear, 
j Ncgloclcil 9 o’clock ob* 

0 1 

0 j 

0 

'( scrvalivui. 

Cirro-strati, . 


y. 


0 

0 i 

u 


(’irro-strati, . j 

0 : 

0 

< S’V y very deep l»luo, and 

Cirro-strati, . ; 

** i 

N.W. 

1 ot.irs very’ bright. 

Cirrus and ( j 

! 

0 I 

(i 

1 Low level hare o^ .r the 

cirro-strati, \ : 


'( Nile. 

Cirrus, . j 

1 ; 

s. 


L’irnis, . . ; 

0 : 

0 


... i 

... j 


Al>s<nt at 3 p.m 


56 

43 


39 
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Air Shade-Temperature 

AAHC 

H 1865. 


Dry-bulb. 


Self-Regis- 

tering 

Maximum 

Mean Tern- 

Computed 



at 

Station. 



Wet-bulb. 

perature 
and (Daily 
RauKo) 

Weight of 
Vapour tjt 
cubic foot- 
of Air. 

Day. 

Hour, App. 
Solar tiino. 


By 

Max. Th. 

By 

Min. Th. 


and 

(Minimum). 

from Self- 
Registering 
Therms. 



Inches. 

“ Fah. 

“ Fah. 

“Fah. 

“Fah. 

“Fah. 

Grains. 

If 9th, 

9 A.M. 

3012 

62-3 

62-0 

54-6 

62-0 

• • • 

3-8 

0 P.M. 

30-08 

7 IT) 

7 13 

55-1 


• • * 

3-0 


3 „ 

30 03 

72-5 

72-2 

55-4 

73-3 

63-8 

3-0 


7 „ 

3006 

691 

68-6 

53-6 

. . . 

(18-9) 

2-9 


10 „ 

30-10 

65-5 

65*2 

56-0 



3-8 

$ loth. 

7 A,M. 

30-15 

62-1 

61-8 

66-6 

56-9 


4-3 

9 

30-17 

64-8 

64-5 

581 


. . . 

4*4 


0 P.M. 

30-15 

71-5 

71 2 

65-9 

. . . 

. . . 

60 


3 „ 

30-10 

74-1 

740 

59-3 

74-5 

66-4 

3-7 


7 

30-11 

71-2 

70-7 

58 0 

. . . 

(161) 

3-7 


10 „ 

30-13 

68-5 

68-0 

57 6 



38 

J} 11th, 

7 A.M. 

30-17 

62-3 

620 

520 

60-0 

... 

3*1 

j 

9 ,, j 

30*19 

680 

67 T) 

56 T) 



36 


0 P.M. 1 

30-13 

80-5 

80-0 

58-5 



3-0 


3 M ! 

30-08 

SO-5 

80-2 

58-5 

sio 

71-9 

.3-0 


1 7 „ i 

30-07 

75'4 

75’0 

i 55 6 


(18-2) 

2-8 


10 ,, 1 

30-10 

71-2 

70-8 

i 56 0 



32 


0 A.M. ! 

30-OS 

68 5 

68-2 

i 

53*0 i 

I 1 


••• 

2-8 

® 12th, 

i 

8 A.M. 1 

30-06 

730 

; 72*5 

1 04-4 I 

65 5 


2-8 


9 } 

30-06 

76-2 

! i 

i 57 0 i 


1 

1 3-1 


0 x .M. i 

30-00 

86 8 1 

' 86’0 

' 60-4 ; 



2-7 


3 yy 

20-07 

87-5 I 

87-1 1 

60-1 

88 0 

755 

2-4 


6 

30-07 

750 

74*6 1 

62 0 


(24-8) 

4-3 


9 

30-17 

67 5 

67-4 

58-8 



4-3 


10 „ 

30*20 

67-2 

667 

59-0 


... 

4*4 

a 13th, 

6 A.M. ; 

30-23 1 

61-2 

60-8 

56-5 



44 

7 1 

30-24 

62-8 1 

623 

568 


* . . 

4-3 


9 „ ! 

30*28 

66-5 i 

66 2 

58-1 

ei-o 

. . • 

4-2 


0 P.M. 1 

30*24 

71-1 ! 

710 

58 6 

... 

« . . 

3-8 


4 „ 1 

30-16 

72-4 j 

723 

586 


,, 

3-7 


7 

30-18 

67*6 1 

67-2 

57-0 

726 

65-8 

37 

1 

10 ,. j 

30-18 

65-0 j 

64 8 

i 

560 

... 

(13-5) 

3-6 
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and Moisture. 


Computed 


Weight of Qiian- 

Hiimlditv Vapour ^tity 
0 - 10 . 

8aturaU a 
8at-lW. cubic foot 
of Air. 


Velocity 
in miles Direc- 
, per tion. 
hour. 


Smoko haze over Cairo. 


( Fog haze over Nile 
- valley, tops of the hills 
I clear. 


Cirrus, . 

0 

1 

0 

(’irro-strati, . 

0 

0 

Cirrus, . 

0 

0 

Cirrus, . 

0 

0 

0 

0 

0 

0 

1 

w. 

Cirrus, , 

1 

w. 

C’irru.s, . 

0 

0 

Cirrus, . 

0 

0 

0 

15 

i s. 

1 

C’ii ru8, 

10 

1 

I 

Saiul fog, } 

12 

N.W. 

Haze, 

5 

N. 

C'irrus, . 

2 

i X. 

Cirrus, . 

Cirrus, . 

2 

1 

N. 


V. 

0 

.■'> 

X. 

0 

3 

' N. 

0 

5 

N. 

Cirrus, . 


N. 

Cirrus, . 

3 

N. 


i j Level h.'ize over the 
l-i Nile valley, hill tops 
V clear. 


Haze quite cleared away. 


1 1 Sand Hying along in 
I i h.aze dust, 
i j Sa : I tlrift rea,sed, at- 
j ( mosjdiere clear. 

; j Frum 4.30 p.m. a .severe 
- gale from k.w , vith 1 
( sand drift. 


ITazy horizon. 


Absent at :» p.ji. 
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i 14th, 


$mh. 


30*08 71-4 

30 09 697 


5 15th, 7 A.M. 30.08 


Tf 16th, 7 A.M. 29*95 


6 A.M. 29*97 

7 „ 30*00 

8 ,, 30*04 

9 .. 1 30*04 


67 1 66*8 

72 2 72*0 

802 800 
840 83*4 

80*6 800 
78*0 77*8 


! 29*91 I 93 '' 

29-S.’; 94-3 

29 '78 93 6 

29 TO 92 0 
29-88 89-6 

29-90 88 0 


74- 5 74-0 

75- 8 75-2 

77-8 77-2 

77 3 76-7 


99 

29-98 1 80 6 
i 2''-98 i 80-7 













SECT. IV.] 


AT EAST TOMBS, 


241 


and Moistaro. 

Clouds. 

Wind. 


Computed 






Ilnmldity 

Illative 

Weight of 
Vapour 
reqtdred to 
$atumt€ a 

Quan- 

tity 

0—10. 

Quality. 

Velocity 
in miles 
per 
hour. 

Direc- 

tion. 

Remarks. 

Sat. =100. 

cubic foot 







of Air. 







Grains. 




* 


70 

18 

1 

Cirrus, . 

6 

N. 

Haze over Nile valley. 

1 S.'iMd in plain now rib- 

62 

2-7 

1 

Cirrna, . 

5 

N.W. 

' bed ill direction trans- 
i veiso to the n.w. 

... 


... 

... 


... 

< Absent in Die interior 

1 i/f the Pyramid, 


3-3 


( Cirro-strati / 

\ /iml luinlms, jl 

0 

0 

^ Rain in Cairo ; wind 

60 

5 

t.nward.s E. of s., a Riw 
( diops fell in the desert. 

66 

3 6 

7 

Cirro-strati, . 

0 

0 

02 

3*2 

0 

Cirro-strati, . 

0 

0 


r .9 

3*2 

9 

Cirro-strati, . 

0 

0 



3 0 

2 

C'irnia, . 

0 

0 

( L(.w’ level haze on Nile 
t valley ; hill tops clear. 

54 

3*8 

] 

Cirr\is, . 

0 

0 

. 30 

6*8 

1 

I'irrus, . 

0 

0 


' 32 

8*4 

7 

i.'irrua, . 

0 

0 


.37 

70 

3 

( 'ilTUS, . 

0 

0 


42 

60 

4 

1 j 

Cirru cauuuli, 

0 

0 


i 44 

6*8 

1 ^ ' 

Cirro-cuniuli, 

0 

0 


33 

i 

7. 

1 " 

i Cirro-strati ^ 

( and uiiubu.s, j 

1 

s. 

j j .‘-^and-dvift since 10 a.m.. 

21 

12-4 ! 

i 10 

Sand haz*\ 

4 

i 

nr ijnilo llli«*d with 
: \ .saii'l. 

: 21 

19 

13*2 

12*4 

10 

TO 

Sand h.'ize. 

Sand hiizo, 

16 

16 

s: 

\ Srn III drift inorcasojj; lu 
( deuhi’.y uud ijuantiiy. 

IS 

12*2 

10 

Sami ha/o, 

. 10 

! s. 


26 

10*9 

8, 

Haze, 

i 6 

i 


27 

10*2 

10 

Haze, . 

5 

s. 


48 

4*8 

4 

Haze, 

6 

i 


47 

5*1 

3 

( ’irrus and h.azo, 

4 

! w. 


44 

5*9 

4 

( ’irrus and haze, 

1 

; N.^V. 


46 

5*6 

7 

Cirrus and haze, 

o 

i 


48 

64 

10 

Haze, . 

} 



45 

6*0 

7 

CirruB and ‘ aze 

t 

! N. 


43 

6*1 

7 

t •irrus and h.aze. 

2 



39 

6*7 

7 

(.Hrrus and hazo, 

3 

I 

N,\V. 


39 

6*8 

9 

Cirrus and baw. 


N.W. 


41 

0*6 

10 

Haze, . 

5 

K.W. 



VoZIl * Q 
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Solar time. 


Atr Shude-Tempoaton 


$ J7th, 


f} 18th, 


d 20th, 


^ 2Ut, 
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Computed 


Humidity 


Weight of 
Vapour 
requtndto 
saturate a 
cubio foot 
of Air. 

Quan- 

tity 

0—10. 

Quality. 

Velocity 
in mUes 
per 
hour. 

OraiuA 

6*2 

10 

Haze, 

5 

5-5 

10 

Haze, 

4 

60 

9 

C'irriia and haze. 

4 

60 

*9 

Cirro-strati, . 

2 

4*8 

9 

Cirro-strati, . 

2 

4 6 

8 

C’irro-strati, . 

2 

4*3 

6 

Cirro-strati, . 

3 

2-9 

9 

Haze, . 

0 

8*8 

0 

0 

2 

49 

0 

I 0 

3 

6*8 

0 

0 

2 1 


A few drops of raiu. 


Q ( Den.30 haze over Nile 
( valley. 


CixTus, . 
Cirrus, , 
Cirro-strati, 
Cirro-strati, 
0 
0 


Ila^e on horizon. 


» I faze over i he line of the 
( Nik*. 

j Hazt all along the east 
( horizon. 


I 
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Air Shade-Temperature 


Mabcb 1805. 


Computd<l 




Air 

I Pressure 

Drj-biilb. 


Self-Regis- 

Mean Tern 
perature 


Day. 

Hour, App. 
Solar time. 

At 

Station. 

By , By 

Max. Til. Min. Th. 

Wet-bulb. 

tering 

Maximum 

and 

[Minimum.) 

and (Daily 

!]^erms.^^ 

Weight of 
Vapour 171 
cubic foot 
of Air. 



Inches. 

* Fall. 

-Fah. 

* Fab. 

» Fah. 

•Fah. 


$ 21st, 

3 P.M. 

30-25 

73-0 

725 

67-0 


... 


4 „ 

30*24 

732 

72-8 

56-5 


... 



5 „ 

30-24 

735 

73 1 

56-1 

74-0 

63-9 



6 .. 

30-27 

71-3 

71*0 

54*6 


(20-2) 



7 

30-27 

60-7 

69*3 

66-8 





8 „ 

30-28 

67*4 

67 2 

55 5 





0 n 

30-30 

64-6 

64*3 

56-3 





10 „ 

30-31 

63-3 

630 

56-2 




9 22d, 

8 A.M. 

30-24 

59*9 

59-5 

54-6 

51 0 



9 ,, 

30-23 

04-1 

63*8 

50-0 





0 V.M. 

.30-27 

74-0 

73-7 

59-7 





3 ,, 

,30-11 

80-1 

795 

68-6 






.30-07 

74-0 

73-5 

63-5 

80-6 

68-8 




30-00 

09-0 

68-5 

60-2 


(23-6) 


i "4 230, 

1 7 A.M. 

29-96 

681 

67-8 

53-6 

63-0 




: 9 „ 

1 29 90 

78-4 

78-0 

56 6 





0 p.:ii. 

29-94 i 

Ol-s 

91 6 

61-6 





3 „ 

29 -S5 

9-2-5 

91 8 

Cl -5 






29 -8-2 

84-5 

84-0 

61-6 


1 80-4 

3-4 



29-89 

80-8 

80-0 

00-0 


1 (24-2) 

33 

1 $ 24th, 

1 

7 A.M. 

29-90 

77-4 

77-0 

50-1 

73-6 


2-8 

9 „ 

29-93 

85-5 

850 

60 -1 



1 .3-0 


0 „ 

29-92 

SI’S 

87 4 

63 1 


... 

3-3 


3 „ 

29-89 

SI'S 

87-2 

65 3 

... 

. . . 

! 3-9 


7 „ 

30i»2 

7 5 0 

74 6 , 

63-2 


... 

4-7 


9 „ 

30-08 

71-4 

70-8 I 

63-2 

89-4 

78*8 

6-1 








(21-1) 1 


Ij 25th, 

7 A.M. 

30-05 

65-5 

64-8 

59-4 

(63-0) 


4-7 

9 „ 

.30-07 

09-1 

69-0 

601 

... 

... 

4*4 


0 P.M. 

30-07 

75-8 

75-5 

60*1 

j 

... 

3*7 


p 

29*99 

771 

76-7 

59-0 

... * 

... 

3-4 


7 ,, 

30-02 ; 

707 

70-2 

58-6 

77-8 

/0-7 

3-8 


9 M 

30 -or j 

t>7*5 

07*0 

66-2 


(14-2) 

3*6 
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0 

Cirrus, . 
Cirrus, . 
Cirro-strati, 
Cirrus, , 

0 

Cirrus, . 
Cirrus, . 

Cirrus, . 
Cirrus, . 

0 

U 

Cirrus, . 
Cirrus, . 

Cirrus, . 


Cirrus, 

Cirrus, 

Cirrus, 


Quory wlnd’u diroctlou. 


/ Haze over the lino of the 
I Nile. 


( Haze over the line of the 
\ Nile : renu,.‘k- 

\ lIcot. 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

10 


0 

0 

12 

N.W. 

4 

C'irrus, . 

7 

N.W. 

2 

Cirrus, , 

2 

S,K 

8 

Cirnis, . 

i2 

N.E. 

10 

Ifazu, 

2ii 

N.E. 

10 

Haze, 

2‘^ 

N.E. 

10 

Haze, . . ! 

20 

N.E. 

10 

Haao, , 1 

15 

N.E 


J and sandhaze 

( in the distance like mist. { 
^^.lUd-drift ubaliiig. 


Ua-Zei»n the horlzvm. 


1 at the iamids. 


Dense liozc. 


i^Hml 
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Clouda 

wind. 


Computed 







Weight of 

Quan* 


Velocity 

Direc- 

tion. 

Remarks. 

Humidity 

relative 

Sat=rl00. 

Vapour 
required to 
eaturate a 
cubic foot 

tity 

0~10. 

Quality. 

In miles 
per 
hour. 



of Air. 

m 






Orainfi. 

■ 





68 

2-2 

fl 

( Nimbus and ) 

( cirro-cumuli, j 

10 

N.N.W. 


69 

32 

9 

Cirro-strati, . 

10 

N N.W. 


52 

4-5 

9 

( Nimbus and ) 

\ cirro-cumuli, \ 

10 

W.N.W. 


44 

5-5 

0 

0 

7 

N. 


54 

3'9 

0 

0 

5 

N. 


68 

20 

9 

Cirro-strati, • 

0 

0 

] Haze over Nile vnllcv. 

67 

24 

3 

Cirro-strati, . 

2 

N. 

( and hills obscured. 

37 

61 

0 

0 

15 

N.E. 


29 

7 6 

0 

0 

20 

N.E, 


39 

5 3 

0 

0 

8 

N N.W, 


64 

2-2 

0 

0 

0 

0 

( Lifcht linEC all round, 

{ blit clear oil the Pt^- 







( mid hill. 

59 

28 

2 

Cirro-cumuli, . 

2 

N.E. 


45 

4*6 

0 

0 

0 

0 


34 

61 

0 

0 

2 

N.E. 


43 

4*6 

0 

0 

0 

0 


64 

53 

21 

3-4 i 

5 

2 

Cirrus, . 
Cirro-strati, . 

0 

4 

0 

N.K. 

f LIkIjI liazc over Nile 
( valley. 

35 

60 

6 

Cirrus, . 

3 

N.E. 


25 

7'9 ’ 

8 

Cirro-strati, . 

o 

E. 


36 

rr9 

3 

Cirrus, . 

4 

W. 


36 

5-3 

0 

0 

5 

W. 


39 

4-5 

8 

Cirro-strati, . 

0 ^ 

0 


••• 

77 

... 

... 


... 

Absent ai the Pyramid. 

34 

8 

Cirro-strati, . 

0 

0 

33 

82 

6 

Cirro-strati, . 

0 

0 


58 

36 

13 

i OirruB and i 

18 

N.W. 





\ ciiTO-8trn,ti, ) 


74 

1*8 


i Nimbus ar.d ) 
cirro-strati, ( 

4 

N.K. 


74 

19 

10 

Nimbus and i 
cirro-strati, ) 

3 

N.E. 
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[sect. IV. 



Air Bhado-Temperature 






29-S6 

840 

29*97 

73 0 

30-02 

71 0 

30-21 

70 1 

30-23 j 

1 71-0 

I 30-24 

72 3 

1 30*24 

734 

1 30-26 1 
1 ! 

i 

68-2 


720 COl 

710 59*0 75*8 

700 57*6 

Guo 58*5 

G40 59 1 (02*0) 

68-3 Gl'2 

80G CIS 


Gl-2 (G5*4) 


'8 54 G 74 0 68*4 

lU-3) 
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and Moisturo. Clouds* Wind. 


Computed 


Weight of Quan- 
Vapour tity 
required to 0—10. 
saturate a 
cubic foot 
of Air. 


Quality. 


Velocity] 
in miles Dircc- 
per tlon. 
hour. 


Remarks. 


Grains. 


20 


Nimbus and 
cirro-strati, 


N.E. 

24 

9 

Cirro-strati, . 

10 

N.E. 

32 

9 

Cirro-strati, . 

12 

N.E. 

3-5 

8 

Cirro-strati, . 

7 

N.E. 

4-5 

9 

Cirro-strati, , 

8 

N.E. 

4-8 

10 

Cirro-strati, . 

15 

N.E. 

4-7 

9 

Cirro-strati, . 

15 

N.K. 

5*4 

9 

Cirro-strati, . 

20 

N.E. 

53 


Cirrus and 
cirro-strati. 

18 

N.E. 

47 


Cirrus and 
cirro-strati. 

20 

N.E. 

43 


Cirrus and 
cirro-strati, 

12 

N.E. 

4-4 

7 

Cirro-cumuli, 

10 

N.E. 

31# 

10 

Cirro-strati, 

10 

N.E. 

)-9 


( Cirrus and 
\ cirro-str.ati, 


N.1% 



i Cirro-cumuli 



30 


< and cirro- 
( strati, 





Cirro-cumuli 



6-9 


and cirro- 
straC, 



85 


Cirro-cumuli, 

8 


37 


Cirrus and } 

cirro-cumuli, j 

7 


3-4 


Cirrus, . 

5 


3-4 


Cirrus and 
cirro-cumnii, 

10 

N.W 

4*2 

8 

Cirro -strati, . 

12 

N.W, 

57 

10 

Cirro-str. *^i, . 

o 

W. 

5-3 

4 

Cirro -strati, . 

0 

0 

4*4 


Cirrus ami i 

A 



cirro-cuiuuU, ) 

4 

N. 


Clouds moving from f?.w, 


Whirl.'i of sand-drift. 
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and Moisture. 

Clouds. 

Wind. 


Computed 






Humidity 

ijrelative 

Weight of 
Vapour 
requmd to 
Mturat€ a 

Quan- 

tity 

0—10. 

Quality. 

Velocity 
in miles 
per 
hour. 

Direc- 

tion. 

Bemarkt. 

Sat.sslOO. 

cubic foot 







of Air. 







Oralni. 





fThe chief consequences 







of the rise of the baro- 
ineter.which might have 
been marked in other 
countries by a cessation 

46 

3*8 

6 

Cirrus, . 

3 

N. 

of rain, have developed 
-< themselves hero in an 







increase of the wet and 
dry bulbs’ difference, 
and an increase of the 
transparency of the 
air, and vividness of 

47 

36 

3 

Cirrus, . 

2 

W. 

t solar illumination. 

42 

46 

2 

Cirrus, . 

4 

w. 


u4 

6-6 

3 

Cirrus, . 

2 

W. 


36 

66 

6 

Cirrus, . 

5 

W. 

Absent at the Pyramid, 
i Cirrus and a halo round 
\ the moon. 

56 

31 

3 

Cirrus, . 

10 

N.W. 

62 

53 

2'5 

3-5 

0 

7 

0 

Cumulus, 

1 

12 

N. 

K.N.E. 

( Dense haze over Nile 

1 valley. 

44 

45 

1 

Cumulus, 

15 

E.N.E. 


42 

4-9 

3 

Cirrus, . 

7 

N.B. 

^Between 5 and 6 o'clock 



1 




a long cloud of locusts, 

46 

40 

1 

Cirrus, . 

12 

y.E. 

like a fall of snow in a 

1 


1 strong wind, went past 

L from N. to 8. 





67 

26 

1 


6 

N.B. 


61 

3-3 

2 

Cirrus, . 

12 

N.K. 


45 

42 

4'4 

4*9 

3 

Cirrus, . 

15 

N.E. 

( A few locusts soci. flying 

1 

Cirrus, . 

7 

b.E. 

■j variously ftuu 1 to 2 

( P.M. 

65 


8*3 

0 

0 

12 

N. 





( Cirro-strati ) 




60 

24 

8 

< and oirro- > 

( cumuli, . ) 

2 

N. 


52 

32 

8 

Cirro cxur .uli, 

10 

i N. 


43 

4-7 

0 

0 

10 

N. 


89 

5*4 

0 

0 

1 5 

K. 

(Absent fii the second 

53 

8*2 

2 

Cirro-sirati, . 

1 

i 

! 


|l ryniinld. 
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4- 

Air Shade-Temperature 

ATSAU iOOO. 

Air 

Pressure 

at 

Station. 



Self-Hogia- 

teriiig 

Maximum 

Mean Tern- 

Computed 



'■1 

IB 

Wet-bulb. 

pcrature 
and (Daily 
Range) 

Weight of 
Vapour in 
cubic foot- 
of Air. 

Day. 

Hour, App. 
iSolor time. 


By 

Max. Th 

By 

Miu. Th. 


and 

(Minimum). 

from Self- 
Remstering 
Therms. 

S7th, 

7 A.M. 

Inches. 

30-30 

' Fah. 
03-4 

* Fah. 
63-0 

• Fnh. 
58*1 

•Fall. 

(59*5) 

•Pah. 

Qrains. 

4-6 


9 

30-32 

08-0 

67-6 

69-2 

• • • 

... 

43 



30-27 

72-0 

722 

58-C 

• ■ • 

• • • 

3-7 


3 

3019 

79-1 

78-8 

58 0 

... 

... 

8*1 


7 *, 

... 



... 

. . . 

... 

• •• 


9 „ 

30-26 

00-3 

06-0 

00-8 

792 

66*9 

5*0 

1j 8th, 

7 A.M. 

30-22 

65-3 

65-0 

570 

(59-8) 

{14-6) 

4*2 

9 „ 

30-22 

09-8 

69-3 

58-1 

... 


3-8 


0 P.M. 

30-17 

740 

73-4 

50-5 

, , . 

• e • 

3-1 


»» 

30 12 

74-9 

74-0 

50-1 

... 

... 

29 


7 n 

3012 

09-8 

09-5 

55-6 

75-3 

67*0 

3*2 

0 9th, 

8 A.M. 

30*20 

02-4 

62-0 

58-1 

(57-5) 

(lC-7) 

4-7 


9 „ 

30-25 

04-3 

04-0 

57*0 


• > • 

4*3 


0 P.M. 

30-20 

090 

68-5 

55-3 

• • • 

t ft ft 

33 


3 „ 

30-10 

71-8 

71 5 

54 6 



2*8 


8 „ 

30-25 

04-5 

630 

530 

7i*8 

C4-b 

3-2 

(I loth, 

7 A.M. 

30*31 

62-2 

61 9 

50*6 

(56*0) 

(16*0) 

4*3 


9 .. 

30*31 

05 0 

04-3 

53-2 


ft » ft 

3-1 


0 P.M. 

30*29 

081 

67*8 

54-6 


ft 

3 1 


3 „ 

30*22 

70-3 

70-0 

640 

723 

644 

3*0 


4 „ 

... i 

... 

... 


... 

(15*8) 

... 

1 

S 11th, 

7 A.M. 

... 

... 

... 

... 

... 

... 



9 

... 








0 P.M. 

30*23 

71-4 

71*0 

57*0 

... 

... 

3*5 


3 y, 

30*17 

710 

70-3 


... 

... 

43 


7 „ 

30*20 

66-3 

65-4 

68-7 

... 

• • • 

a 

44 

9 12th, 

7 A.5f. 

30-31 

63-4 

62-5 

66-6 

(57*4) 


4-1 

.. 

30 -.35 

07-3 

07-0 

67-6 

ft ft • 

4-0 


0 P.M. 

1 

30*33 

1 

706 

702 

68-6 

... 

... 

3*9 
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Weight of Qiian- 
Vapour tity 
required to O—IO. 
saturate a 
■ cubic foot 
of Air. 




0 

Cumulus, 

0 

0 


0 

0 

0 

Cirrus, . 
0 

Cirrus, . 
f'irnis, . 
Cirrus, . 
Cirrus, , 
0 


Ciunulus, 
Cum 111 us, 
Cumulus, 


Cumulus, 


Cumulus. 

Cumulus lud ) 
nimbus, . ] 

0 

Cumulus, 

Cumulus. 


Velocity 
in miles Direc- 
.Pcr tion. 
hour. 



Ilazc over Nile valley. 


f Absent fit the Great 
( Tyraiiihl. 



I j WTiirhvimls of sand fre- 
^ qnent over Cairo ami in 
( the Nile valley. 


j '’.irt at 4 r.M. to spend 
('. the nij^'hf f»n the top of 
j ( the Great PjTamid. 

} ( 'nienniouetrr < n ti c top 
j- ol the. Great P>r.anud 
t at the lowest, itf®. 

1 1 He^»an to <loseeiid the 
(. G reat I’j'rjirnid at P a. m. 

, Min. TJier. not set at 
, M'l.st Tonihs, but found 
; at art®, toniperatiu had 
I iu»t been lower there. 

A little rain fell bo- 
C tween 0 and 7 r.M. 
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Air Shade*Temper»tttro 


Self-Regis- 

tering 

Wet-bulb. Maximum 
and 

(Minimum). 



Oomputed 


Weight of 
Vapour in 
cubic foot 
of Air. I 


* Fah. Grains. 

3-6 
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41 

Grains. 

49 

7 

Cumulus, 

0 

0 

48 

3-9 

4 

Cirro-strati, 

2 

N. 

61 

2*5 

0 

0 

0 

0 

53 

3*4 

2 

Cumulus, 

2 

8. 

42 

4'8 

1 

Cumulus, 

1 

N. 

37 

5-2 

1 

(hniiulus, 

8 

N. 

49 

3-8 

1 

Cirrus, . 

10 

N.E. 

49 

3*4 

3 

Cirrus, . 

7 

N.E. 

06 

1-9 

4 

Cirro-strati, 

1 

N.E. 

64 

21 

2 

Cirro-strati, 

5 

N.E. 

57 

2*8 

4 

Cirrus, . 

4 

N. E. 

49 

3-5 

3 

Cirrus, . 

6 

N.E. 

47 

4-0 

6 

Cirrus, . 

7 

N. 

45 

44 

2 

Cirrus, . 

7 

N. 

40 

50 

2 

(;Hrni8, . 

9 

N. 

43 

5*0 

1 

Cirrus, . 

12 

N. 

36 

5*7 

2 

Cirrus, . 

12 

N. 

36 

56 

6 

Cirrus, , 

12 

N. 

34 

66 

1 

Cirrus, . * 

15 

N. 

35 

rv6 

1 

CiiTus, . 

15 

N. 

44 

46 

2 

CiiTus, . 

20 

N. 

54 

3-3 

0 

0 

10 

N. 

58 

2'9 

0 

0 

10 

N. 

65 

2*3 

0 

0 

10 


69 

20 

0 

0 

0 


51 

3-6 

0 

0 

7 


37 

6*7 

0 

0 

4 


36 

6-2 

5 

Cumtilup, 

2 


51 

3-2 

0 

0 

5 , 


56 

32 

0 

0 

3 


62 

2-6 

6 

Cirro-strati, . 

0 

0 

62 

2*8 

6 

Cumulus, 

0 

0 

46 

49 

2 

Cumulus, 

0 

0 

35 

6-3 

2 

OirniB, . 

2 

N 

47 

4*4 

5 

Cumulus, 

12 





Liglit haze on the hori 
zon ; very lovely elfect, 


Ilftxc over Nile valley. 


naze over Nile volley. 
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Inches. 

“ F.ih. 

" Fall. 

• Fah. 

®Fah. 

•Pah. 

Grains. 

(f 17th, 

7 A.M. 

30*34 

05-5 

65-0 

57-6 

(59-5) 


41 


9 „ 

30-33 

68-3 

68-3 

57-6 



.38 


0 P.M. 

30-28 

74-0 

73-5 

56-1 



3-0 


3 

30-21 

75-8 

75-4 

57-0 



31 


7 „ 

30-20 

72-0 

72-2 

58 5 

78-8 

G90 

3-6 


8 

30-22 

70 0 

095 

57-5 


(19-6) 

36 

3 18th, 

5 A.M. 
q 

30-22 

60-2 

59 5 

55-4 

(59-0) 


4-2 


^ M 

9 P.M. 

30-21 

74-3 

73-7 

58-8 



3-6 


3 

30-15 

70-5 

70-0 

56-6 



3-0 


8 „ 

30-25 

70-0 

09-7 

58-5 

76 6 

C8'6 

39 








(15-9) 


5 19th, 

7 A.M. 

.lo-.'ir, 1 

05-1 

64-8 

58-6 

(62-5) 


4-5 


9 „ 

30 1 

08-0 

67-5 

600 



4-6 


0 „ 

30 -3.5 j 

74 1 

73-8 

G02 

• • • 


39 



30-28 i 

75-4 

750 

56 6 



3-0 



30-33 

70-6 

70-2 

57-3 

76-0 

68-6 

3-5 


10 „ 

30-39 i 

j 

07 0 

66-5 

57-7 

... 

(148) 

4-0 

% 20th, 

6 A.M, 

1 30-30 1 

(US 

01 3 

' 50-5 

(00-0) 


43 


10 „ 

1 30-37 ; 

00-0 

(•»8'5 

58 1 



3-9 


0 :.M. 

; 30-33 

72-4 

.-2 0 

57 0 



33 


3 „ 

! 30-20 

72-0 ’ 


50 7 



3-2 



! 30-31 j 

00-7 

OG-4 

50 '5 

72-7 

C5-2 

37 



1 





(15 1) 


9 21st, 

6 A.M. 

30-34 

58 0 

57-3 

51-0 

(55-2) 


3'3 


7 

I 30-34 ! 

00 0 

59-5 

52 1 


,, , 

33 


8 „ 

1 30-33 

62-5 

62-0 

52-6 


• • • 

3-2 


9 „ 1 

1 30-33 1 

05-1 

64-8 

52-8 



3-0 


10 „ 

1 30-33 

07-1 

65-8 

53 6 



30 


11 „ 

, 30-29 

08-4 

676 

542 


s» . 

30 


0 P.M. 

1 30-27 

700 

69-5 

546 


* * • 

3-0 


1 

30-25 

7) -4 

710 

55 4 


.« » 

30 


2 ., 

30-23 

710 

71 2 

56-1 


aaa 

32 


3 ,. 

30-21 

71-4 

709 

57-6 


■ < * 

3-6 


4 .. 

30-2] 

71-5 

70-8 

57-6 


. , . 

35 


»» 

30-21 

71 0 

70 5 

56 1 

725 

64-6 

3-0 


6 .. 

30-24 

1 

(>9-0 

69-1 

55-0 


(171) 

31 
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and Moisture. 


Clouds. 

Wind. 

Computed 





Weight of 

Hmnidityl 

relative saturate a 

Quan- 

tity 

0—10. 

Quality. 

Velocity' 

'll inilesl Direc 
per tioii. 

hour. 

aat.=iuo 

cubic foot 






of Air. 






Oraiiis. 





59 

2-8 


0 

0 

0 

48 

3*9 


0 

0 

0 

33 

61 


0 

0 

0 

31 

6-5 


Cirrus, . 

0 

0 

42 

50 


0 

0 

0 

4C 

4-4 


0 

0 

0 

72 

1-6 





39 

5-7 

0 

0 


0 

31 

69 

0 

0 


0 

48 

4*1 

0 

0 


0 

00 

24 

10 

Curnnlo-strati, 


0 

CO 

3 0 

8 

Cuinulo-strati, 


0 

43 

5 2 

4 

Ciuiiulo-Ftrati, 


0 

32 

6*5 

0 

1) 


0 

44 

-l-O 

3 

(.'inns, . 


w. 


3-3 

3 

Cirrus, , 


w. 

70 

19 

10 

CuTuulo -strati. 



50 

3 9 

(> 

( uiiiulu strati. 

4 


38 

5 3 

4 

(.'irrus, 

(» 

N. 

38 

5 3 

0 

0 

8 

N. F., 

52 

.3 -.5 

(t 

0 

15 

N.K. 

61 

IM 

0 

0 


N.i:. 

58 

V 5 

0 

0 


N . K. 

51 

3 1 

0 

0 


N.K. 

45 

3-8 

0 

0 

10 

N. 

42 

4-3 

0 

0 

ir> 

N.r.. 

39 

4*6 

0 

0 

20 

N.K. 

37 

50 

0 

0 

20 

N.F. 

36 

5-3 

0 

0 

20 

.S.K, 

38 

63 

0 

0 

20 

N.K. 

42 

4*9 

0 

0 

18 

N.K. 

42 

4*9 

0 

0 

15 

N.K. 

36 

5-3 

0 

0 

13 

N.E. 

39 

4-8 

2 

Cirrus, 

12 

i 

VOL. 

II. 






Remarks. 


Haze on liorizon. 


Preparing to start for 
V the interior of the Great 
( Pyraniid. 

( U**t limed to East Tombs 
\ at 11. ao A.M. 


S VSliirlwinds vf sand fre- 
'i qiu'iit. 
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Inches. 

•Fah. 

•Fah. 

• Fah. 

•Fah. 

•Fah. 

Grains. 

$ 21«t, 

7.4r.M. 30-29 

G7*4 

67*0 

542 



3*1 


8 „ 30-32 

Co *5 

65 0 

54*2 

• • . 


3*3 


9 „ 30*35 

63*6 

62*8 

53 1 

... 


33 

!»j22d, 

8 A.M. 30*32 

64 6 

642 

54 6 

(55*5) 


3*5 


9 „ 30*34 

66-6 

662 

54*6 

... 


3*3 


6 P.M. 30*28 

740 

73*8 

56*1 



3 0 


30*28 

71*0 

704 

57*2 

74*5 

65*0 

3*5 







(191) 


© 23(1, 

7 A.M. 30*28 

62*0 

61*5 

56*0 

55*4 


4*1 


9 ,, i 30*28 

71 6 

71*2 

59*0 



3*8 


4 i,M, ! 30-10 

83*5 

82-8 

62*0 

84*2 

714 

3*6 







(25*5) 


C24th, 

G A.M. j 30-0.5 j 

72*6 

722 

59-6 

(620) 


3*9 


9 „ 1 30-08 i 

85*5 

85 0 

63 6 

, . , 


37 


0 P.M. 1 30 00 i 

88*5 

88-0 

67*6 



4*4 


3 ,, : 30*03 1 

88*5 

88*0 

68 1 

89*0 

766 

4*6 




1 



(27*0) 


3 25th, 

8a,m. 30-20 

G7.3 

C6'9 ! 

58*6 

(G2-0) 


4*2 

0 P.M. 30-23 

75-G 

75-2 i 

590 



3*7 


3 „ 30*17 

79*0 

78-5 j 

61*0 

790 

702 

3*7 




1 



(17*5) I 


5 26th, 

7 A.M. 30 -.34 

64*5 

64 0 : 

57 6 

(610) 

! 

4-3 


9 ,, .30*34 : 

69*5 

69*0 ' 

59 0 



4 0 


3 P.M 30*32 1 

80*2 

800 

61-8 



37 


9 „ 30*34 i 

72*7 

720 

61*0 

si’-o 

71*0 

43 







(20*0) 


27th, 

7 A.M. ! .30-40 ! 

64*6 

64*1 

57*6 1 

(61*0) 


4*3 

f 

0 P.M. 1 30*36 1 

77*0 

76*5 

69*6 



3-5 


9 „ j 30*40 1 

70*3 

70*0 

59*1 

80-5 

70*8 

40 







(19.6) 


?28th. 

7 A.M. 1 30*40 1 

66*1 

65*8 

58*0 

(61*0) 


42 


3 P.M. j 30*33 

78*1 

77-8 

67 6 



30 
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• 1 






and Moisture. 


Clouds. 

Wind. 


Computed 










Velocity 
in miles 
per 
hour. 


Remarks. 

Humidity 

relative 

Weight of 
Vapour 
required to 
saturate a 

Quan- 

tity 

0—10. 

Quality. 

Direc- 

tion. 

Sut-sloO. 

cubic foot 







of Air. 







Grains. 






42 

4*3 

3 

0 

12 

N.K. 


47 

3-6 

0 

0 

12 

N.E. 


50 

3 3 

0 

0 

10 

N.E. 


52 

3*3 

0 

0 

6 

N.E. 


45 

3*9 

0 

0 

10 

N.E. 


83 

61 

4 

Cirrus, . 

8 

K.N.K. 


42 

4-8 

5 

Cirrus, . 

12 

E.S. K. 


C7 

21 

0 


5 

N.E. 

f Hazy sky, white about 

46 

4-6 

0 

0 

2 

N.E. 

( sun. 

30 

8-6 

4 

Cirrus, . 

0 

0 

Hazy. 

45 

4 8 

0 

i 0 

0 

0 

( Hazy sky, and white 

29 

9 3 

0 

i 0 

0 

0 

*( about .sun. 

32 

9 8 

0 

0 

0 

0 

Atinospbcrio light bad. 

33 

96 

0 

0 

0 

0 

1 

1 

67 

;m 

1 

Cirrus, . 

4 

N. K. 

Haze all about. 

38 

TrO 

0 

0 

0 

N.K. 

( Atuiosiiheric light im- 

35 

6-9 

0 

0 

4 

N . K. 

( proved. 

63 

2 4 

0 

0 

0 

0 

Ha.^e over Nik* valley. 

52 

3S 

2 

( 'irrus, . 

3 

N. E. 

34 

7-3 

o 

Cirrus, . 

i ^ 

N. K. 

Atmo.sphoric light good. 

49 

1 4'4 

0 

0 

I 15 

N. E. 


63 

25 

1 

Cirrus, . 

i o 

i N.E. 

H.'izo ov.*r Nile valley. 

35 

6-5 

0 

0 

I 

N. K. 

49 

41 

0 

0 

; 4 

1 

N.K. 


60 

2*8 

0 

0 

1 2 

N.E. 

H.aze over Nik vallejr. 

29 

7 3 

0 1 

0 

1 

N.E. 

\ Air all day pk4C>ant and 
\ l»ahuy. 



CYCLE OF A DAY. 


From the hourly observations of the various 
meteorological elements, taken throughout a day, 
generally once a week, — mean representations for 
every hour observed, have been deduced for each 
month ; and from such monthly means, the means 
for the whole four months have been obtained and 
inserted in the following table prepared for each 
hour throughout the twenty-four. Some of the 
hours — as those from 1 1 p,m. to 5 a.m. — have been 
supplied by an interpolating curv^e prepared from 
the rest of the observations. 

The complete day thus instrumentally described 
at twenty-four equidistant points along its circum- 
ference, will repr<;sent an average day in Egypt, 
between February and March ; a period at and about 
which many travellers and invalids may desire to 
know the vicis-situdes they will have to undergo ; 
or, by referring their own observations there at the 
instant to a normal statement, to sisccrtain when any 
of the Egyptian meteorological elements are in an 
abnormal condition, and some changes of weather, 
possibly a severe sand-storm, may be looked for. 

N.B. — 1'he mean barometrical height is not to be 
looked on wIlIi much confidence, as the instrument 
employed, experienced an injury on the return, 
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preventing its due comparison with a standard 
barometer. 

Mbteoroiogy of a Mean Day at East Tombs, Pyramid Hill, ddrino 

THE MONTHS OF JANUARY, FEBRUARY, MaRCII, AND APRIL (THE HOURS 
FROM 1 1 P.M. TO 5 A.M. INCLUSIVE, BEING SUPPLIED FROM AN INTERPO- 
LATING curve). 





«- 











'S 

1 



•o 



Coinputeil 


Hour. 

1 

m 

Correction to Mean 
24 hours. 

i Temperature in si 
[ (Fahr.) 


'emperatu 

poral 

a 

n 

u 


Klasti 
city of 
vapour. 

Weight 

of 

Vfi])(>ur 
in cubic 
foot of 
air. 

Weight 

of 

vai>our 
required 
to satu- 
rate the 
same. 

Rela- 

ivchu- 

nidity, 

satura 

tioii 

=100. 


Infho.s. 

[nchcs. 



i 



Inclu'.s. 

Grains. 

Grains. 


0 A.M. 

301 8 

o 

r) 0 ’ 8 " 

+ 3 . 6 '^ 

52-6"^ 


iO’.'n 

3 5 

2 2 

62* 

1 n 

3-18 

o 


4) 

51 8 


6-7 

•31 

3 4 

20 

62* 


•17 

4 

37 2 

6.7 

51 0 

7.0 ; 

G 2 

•30 

3-4 

19 

64- 


•17 

+ .ox 

r)ir 2 

7.2 

50 0 : 

3.8 1 

G-2 

•29 

3 3 

1-8 

64* 

4 

•18 


33*0 

7.8 

• 49 4 

4-4 

G-2 

•28 

3-2 

1-8 

64- 

5 

•20 

— .02 

53 3 

8 .x 

49 2 

4.6 

Gl 

•28 

31 

1-8 

65* 

Cy 

•22 

.04 

50 3 

6.9 

50-2 

3.6 

G 3 

•29 

3 3 

1-8 

64* 

7 



3S-(i 

4.8 

51-9 

1.9 

t>7 

-.31 

3*5 

20 

63* 

8 

•23 


Gl 2 

4 2.2 

53-3 

4 v).5 

7 9 

•31 

3 5 

2-5 

58- 


•23 


G4 0 

— 0.6 

34*5 


9 5 

-.32 

3 5 

31 

.53* 

10 ' 

•23 


GG-2 

- 2.8 

.33 ’.3 

- 1.5 

10 9 

-.31 

.3-4 

3 6 

48* 

11 



G8 0 

— 4.6 

,55-7 

“ 

12-3 

•31 

3-4 

41 

45* 

0 P.M.I 



09-3 

- 'i-g 

; 56-3 

-c.5|I3 0 

•31 

■ 34 

4-7 

42- 


10 

4 .0 

73-1 

- 6.7 

5G 7 

-- 2.9 

1.3 4 

I 

i 

4 6 

42- 


•14 1 

.04 

70 3 

— 6.9 

564 ) 

-28 

i;i.7 

•31 

i 3-4 

47 


1, 

•1? ! 

.07 j 70 ’r) 

~7.x 

; s 5 G *8 

— J c 

1.3-7 

•31 

1 3-4 

4-8 

1 

1 42' 

4 „ 

11 

.07 

! 70-3 


5G G 



•31 

i 

4-8 

i 41- 

5 

•11 

.07 

1 691 


♦ 56 1 

— 2.3 

13 0 

•31 

1 3-4 

4-4 

i 44- 

6 » 

•13 

•05 

|67-8 

““4-4 

I 55*8 

“ 20 

120 

-.32 

! 3-5 

40 

1 46- 

7 

•10 

4 * .02 

|C6-4 

— ;.o 

1 55-6 

-X.8 

10-8 

•32 

35 

3-6 

! 48- 

8 ■„ 

•18 

.0 

• 04-8 

— X.4 

1 54-8 

— 1.0 

100 

•32 

35 

.3-3 

51 

9 „ 

•19 

— .01 

63 4 


34-7 

— 0.9 

S-7 

! -32 

3-5 

2-9 

55 

10 „ 

•19 

— .ox 

! 62-2 

4 f 2 

j 34-1 

‘ "-3 

81 

’ -32 

1 3-6 

2-6 

i 58 

11 ,, 

•19 

~ .cx 

61 0 

4 a.4 

|53-4 

40.4 

7G 

32 

36 

24 

,! 

! 60 

Mean \ 

Inches. 









' 


of 24 V 
hours, ) 

3028 

... 

63-4*= 


1 53 8" 









METEOEOLOGY OF THE MONTHS. 


In the following table, both the means and ex- 
tremes from all the daily meteorological observations 
are entered for each month separately, and succes- 
sively, to show the weather history for the time. 

The chief anomaly will then be seen to consist 
in the extra heat and drought of the month of 
March. For heat, the temperature of 96'1° Fahren- 
heit, sufficiently realizes that element ; while for 
drought, the most instructive return to look at, is 
probably that of ‘ the weight of vapour required to 
‘ saturate a cubic foot of air,’ — for such return ex- 
presses so closely, in its variations, the actual effects 
experienced on the human skin. Now in Scotland, 
the mean amount required in the same month of 
March, was O'o grain ; and in June, the dryest 
month of the whole year, it was I'l grain ; but at 
East Tombs, Great Pyramid hill, in March, the 
the mean quantity required there waa 3*8 grains ; 
and the maximum quantity, on one special occasion, 
was no less than 1 3‘8 grains. 

Hence there are peculiar effects produced by 
Egyptian heat, on account of its accompanying 
dryness : while even in the element of heat alone, 
it may be inmresting to point out, as respecting 
medical climatology, that the coldest months, or 
January and Februaiy, at the Great Pyramid, were 
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3“ wartner than the warmest months,— July and 
September of the same year, — ^proved to be in Scot- 
land. But to enable the reader to judge more 
particularly of the differences between the two 
climates, a table of the Scottish meteorology is 
introduced on page 264. 


East Tombs, Lat. 29"* 59' N. 

Mbteoeological Abstract of each INIonth observed in 1865. 



Subjoidii. 

Jan. 

Feb. 

March. 

April. 

General. 

Pai-ticular. 

Mean height, .... | 

Iindifis. 

30- 13 

Inohc.s. 

3011 

Inchc.s. 

30- 14 

Inches. 

30-29 

barome- 

Greatest height on any occasion, | 

30 26 

30-38 

30'30 

30-50 

trical 

Least height on any occasion, . 

20-80 

29-69 

29-78 

29-86 

Pressure, 

PJxtrt me monthly range, . 

0-37 

0-69 

061 

0-64 


Mean semi -daily range, 

0 05 

0-07 

0-08 

0-08 


f ! Mean temperature, .... 

• Fah. 
61-2 

" Fah, 
61-4 

’ Fah. 
08-5 

• Fah. 

67-5 

Tempera- 

j Highest temperature on any occasion. 

76-8 

705 

06-1 

: 89 0 

ture. in 

I Lowest tcTniK’rature on any occasion. 

47 '5 

46 -5 

510 

! 54-0 

shade, 

1 1 Extreme monthly range, , 

20 3 

30-0 

451 

.35 0 


M 3a n semi-daily range, . 

69 

7-5 

8-5 

S-7 


f j Mean weight of vapour, in grains, 

3 7 

3-0 

38 

1 3-8 


j j Mean humidity relative, . 

60 0 

40 0 

500 

' 49-0 ' 


Me in required vapour, in grains, 

2-4 

31 

3-8 

3-7 ' 

Moisture 
in shade, 

Or atesr weight vai)Our on any « lii ;rj« , 

53 

4-8 i 

6-0 

^ 51 

Greatest humidity ,, 

02 0 

760 

76 0 

760 

Least required vapour ,, in grs. 

! o-i 

12 

11 

I 1 


Least weight of vapour f.i= \i\y oocasi - n, iu grs , 

2-7 

1-8 

2-3 

2*9 


Least humidity ,, 

32 0 

28 0 i 

120 

29-0 


Greatest required vapour ,, in grs., 

5-8 

6-6 

13 8 

9-8 

Cloud, 

Quantity of 0 — Li, .... 

3-6 

2 0 

3 0 

: 2-4 

Wind, 

S Mean velocity in miles per hour, 

1*6 ' 

46 

5 2 

1 5-4 1 

( Mean direction, . . • • 

N. 

3.\Y. 

N. 

i N.N.E. 

i 

Rain, 

Number of days on which it fell, 

1 

1 

1 

1 0 

Depth fallen ; insensible. 

0 

0 

0 

0 
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Scotland, Lat. 66° 30' n. 

Elevation above sea = 3072 inches. ' 
Mbteoeological Abstbact op each Month, pbom the Schedules 

OF THE MeTEOKOLOGICAL SOCIETY OF SCOTLAND IN 1865. 


Subjects. 


General 


Particular. 


Barome- 

trical 

Pressure, 


Temi>era* 
ture in 
shade, 


Moisture 
in shade, 

Cloud, 

Wind, 

Bain, 


" I Mean height, reduced to the sea level, 
I Greatest height on any ocea.sion ? 

! Least height on any occasion ? . 

I Extreme monthly range, . 

Mean semi -daily range, 

H Mean temperature,* 

I j Highest temperature on any occasion, 
-J Lowest temperature on any occasion. 
Extreme monthly range, . 

Mean semi 'daily range, 

( Mean weight of vapour, grains, 

^ Mean haini<luy relative, . 

( Mean required vapour, grains, . 

I Quantity of 0 — 10, 

( 1 Mean velocity in mile.s per hour ? 

( ; Mean direoti n, . . . 

j I Numher of days on which it fell, 

) j Depth in inches, 


Tlie mean temperatures of the four warmest 
months of the year 1865 were as follows : 

And the mean weight f)f vapour in cubic foot 
of air, in grains, ...... 

Mean humidity relative, .... 

And mean required vapour to saturate a cubic 
foot of air, in grairn, 


Jan. 

Feb. 

March. 

Ajuil, 

Inches. 

Inches. 

Incites. 

In^'lios. 

L>9-41 

29 80 

29-89 

5011 

50-27 

50-66 

30-48 

50-45 

28-55 

28-94 

29-50 

29-77 

L7l 

1-72 

1-18 

0-1)8 

“ Fah. 

“ Fah. 

“ Fah. 

^ Fah. 

54 6 

55-9 

373 

4 6 '5 

r>7'5 

52-1 

58 -8 

77-0 

-40 

--11 

147 

25-0 

54-7 

55-9 

28-G 

59-4 

4-6 

4-6 

5-4 

8-0 

21 

2 1 

2-1 

5 0 

87 0 

88-0 

85 0 

85-0 

0-2 

02 

i)-5 

0 0 

6-2 

7-1 

6 4 

5-9 

20-0 

16-0 ! 

18-0 1 

15 0 j 

w. 

H.K. 1 

N.W. ; 

S.W. ! 

i: 

14 

15 

S 

5 *75 1 

2-91 

2 05 

0-94 ; 

June, j 

1 July. 

1 August. 1 


* Fain 

® Fain 

«>Fah I 

" i-di. 

571 

58-4 

56-1 ' 

58-0 

41 

4-4 

44 

45 

810 

820 

870 

86-0 

11 

1-u 

OC 

0-7 



MEAN DAILY TEMPERATUEE, ix the Shade, 

In extracting the numbers for this return from the Meteorolo- 
gical Journal, first, as given by the self- registering thermometers 
only, — the simple x^recaution has been observed, of comparing 
each day’s maximum tcmx)eratiire — not with the low temperature 
of the previous night alone, or the following niglit — but with the 
mean of the two nights. The range thus obtained has been 
divided by two, in order to x^^‘‘^sent the quantity, the simple 
addition or subtraction of wdiich will at once give either the 
maximum or minimum temx>eraturc. 


1 

Janu.'iry. 

Ktbruary. 

M.ar.Oi. 

April. 

ay of 
onth. 

Mo.an 

Setni- 1 

Mf.au 

Semi- 

Moan 

St-rrii- 

Mo.an 

Sfim- 


tojiipora- 


f ftnpf i-a- 


IffiijM r.a 

< 1.11 !y 

toini»ora- 

rlaiijr 

1 

turo. 

ran^;c. 

turo. 


tur.;-. 1 

r 

ture. ; 

ran^c. 

1 



66 0 ’ 


00 - 2 ^ 

71 ® 

710 I 

lo'S" 

*2 



02-1 

6 o 

0o-4 

70 

OS -4 : 

56 

3 



61 5 

4 S 

01-2 

7'4 

06 -*2 i 

72 

4 



0>1 -6 


62-4 

72 

04-1 

81 

5 



03 7 

99 

04-7 

7’2 

63-6 1 

84 

r> 



07 '5 

« 5 

64 5 

7 0 

05-8 

7 8 

7 



05 r» 

70 

63 3 

8 6 

00-9 

7 3 

8 



01 0 


01 -0 

S-3 

(57 -0 

8-4 

ri 



51 ‘-S 

S 

03-8 

0’4 

64 3 

75 

10 



5> 2 

S-3 

00-4 

S 0 

04-4 

7 9 

:i 



59-1 

•) 2 

71-9 

91 


... 

1*2 


... 

57-7 

8 8 

75 -0 

X3 4 

04 '6 

7 9 

i;; 



57 I 

St 

05 -8 

6 S 

04-2 

8-2 

1 i 

50 -2^ 

a'l" 

5S0 

f. 7 

00-5 

6 ‘o 

05-6 

S-4 

ir. 

01 '6 

.VS 

59 9 

7 ■ * 

75-2 

./2 

67-4 

8-3 

10 i 

5.^ 3 

1 ! 

65-3 

S-4 

83-5 

13 6 

67-7 

85 

17 

: 58-0 ’ 

1 7 5 

tIS -1 

7 1 

! 75'' 


1 69-0 

: o-s 

lo 

1 CO 6 

I 

06-4 

3 

1 i- ^ 

! 6-7 

. 68-6 

f 8 0 

19 

■< 63 0 

i 7 

-0 

7 0 

! 00-1 

' 05 

! 6 S -6 

i 7 '4 

20 

04-3 


' u 2 

7 s 

04-8 

6 '6 

1 652 

7 O 

21 

61*4 

1 

I S'O 

■ a -8 


0.3 9 


* 64-0 

! S -6 

22 

6 * 2-8 

^ 6-8 

f *»0 2 

7 « 

O.S 8 

11 8 

; 65 0 

1 0 6 

23 

62-2 

t 6-4 

62 0 

7 5 

8n-4 

I 

71*4 

; x,‘3 

24 

59-8 

5*4 

55 2 

'4 

78-8 

10 6 

75-5 

! 

25 

58-7 1 

1 7*6 

55 '0 

.3 a 

/»• 7 

7 * 

702 

i 8-8 

26 

61-8 

i 

6 6 

57-4 

56 

69-5 

7S 

1 71*9 

1 XO'O 

27 

6 * 2-0 

5 'a 

58-0 

1 - '4 

09 2 

20 3 

70 -S 

9 S 

28 

61 -6 

7 4 

60-0 


05*9 

9‘* 


29 

62-8 

\o-a 



70-6 

0 4 



30 

62-3 

8-1 



71 i 

o'a 1 



31 

66 4 

io '4 


... 

0 lA 

64 

... 



61 -a* 

r>o- 

61 4' 

1 

; 68-5’ 

fir 

67 

1 ^ ' 
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The mean temperature for the whole of the four 
mouths observed in, appears to be from the preceding 
returns = 64'6“. But there are some causes which 
may make this result rather too high ; first, that the 
minimum thermometer being of alcohol, and large- 
bulbed, is more sluggish than the mercurial maximum, 
and does not equally give the extremes of its curve ; 
and second, that the stone shelf in the dining-room 
tomb, where the minimum was placed at night, was 
perhaps rather farther within solid stone protections 
than it ought to have been, with duo regard to fine 
scientific requirements : points which were better 
attended to with the ordinary observations of tem- 
perature at the instant. There is the further un- 
certainty too with this method, that it is by no 
means necessary that the mean of the two extremes 
of the daily curve, should give the mean for the 
whole day ; and in fact Mr. Glaisher has shown 
long since that it do(\s not. 

Hence the result from the maximum and mini- 
mum thermometers, observed every day, — though 
the popular sysLem, — is probably not so good as 
that from the simple thermometers observed hourly, 
about once a week, throughout the same four 
months ; and this latter method gives 6 3 •4." 

Assigning the latter number, therefore, double 
weight, — ^perhaps it ought to have more, — the mean 
of the whole meteorological observations on the at- 
mosphere, for the mean temperature at Hast Tombs 
during the months of January, February, March, 
end Ajiril, of the year 1865, = 63‘8" P’ahr. 



SPECIAL STORM. 

The severest storm experienced at the Pyramids 
during the first four months of 1865, was undoubt- 
edly that which culminated on February 3, at 4h a.m. 
The barometer steadily decreased during four days 
from 30'16 to 29*69, and then as steadily rose from 
that point to 30*17 in the course of the three fol- 
lowing days. During the sinking of the barometer, 
the wind veered from south gradually to south-west, 
and dui'ing the rising from south-west to west, the 
maximum velocity occurring soon after the maxi- 
mum fall of the barometer. Not a drop of rain feU, 
but during three days the sky was dark and obscured 
with SiUid, which seemed to fill all the air ; and the 
difference between wet and dry-bulb thermometers 
was occasionally 10°, at a shade-temperature of 65°. 

The importance of this storm is not to be judged 
on European principles by tin' amount of rain, 
which w*as nothing, because the region is a ‘ rainless 
region nor is it to be judged from the whole fall 
of the barometer, which was not more than 0*47 
inch, because the latitude parallel is one of small 
barometrical variation ; but it is to be compared 
only with the other weather phenomena of its own 
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locality, and especially is it to be weighed by the 
long period of uninterrupted fall, and then the 
almost equally long period of uninterrupted rise of 
the barometer, lasting altogether for a whole week, 
— and indicating a wide-spread and truly grand dis- 
turbance of the atmosphere. Seeing* too, that such 
disturbances are always of a dynamical or locomo- 
tive order, we may ask whence did this storm come 
to Egypt ? 

From the southern parts of the North Atlantic, 
is the first idea ; azid one still to be tested ; for 
though the admiralzle daily bulletins of the Imperial 
Observatory of Paris show little or nothing of it, 
they may not extend their wcatlicr-maps far enough 
southward, for the earlier history of the storm ; as 
they certainly do not far enough eastward to repre- 
sent Egypt. The range of those maps is indeed 
essentially West European, though they have a little 
of North-west Afric.i, and some parts of Eussia, 
within their bounds. Still, as most admiralile things 
of their kind, and quite unique, — their indications 
deserve to be chronicled on the present occiision, 
though they are only negative : and stand thus ; — 

During the several last days of January, no 
noticeable phenomena disturbing the weather. 

On February 1, 8h. a.m., a most serious-looking 
set of concentric barometric circles over England 
first, and then Europe ; lowest descent of mercurial 
column = 28 6 inche.s. 

On Februar}' 2. 8h. A.M., more moderate baro- 
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metric* curves, but in nearly similar positions } 
lowest barometrical height = 29*1 inches ; greatest 
height anywhere, at Gibraltar, and = 30'1 inches. 
But eastward of Sicily a new, separate, and distinct, 
centre of barometrical depression is indicated, 
having for its lowest reading, 29*3 inches. 

On February 3, 8h. a.m., less marked curves of 
the European system, whose centre and lowest point 
is over France, and reads 29*1 inches. The East- 
Sicilian system is gone. 

On February 4th, 8 h. a.m., the weather calm and 
settled, and all European barometric heights very 
uniform. 

Hence arises the conclusion, that the Egyptian 
storm was not felt in West Europe ; though the 
centre of baroniotrical depression, indicated on the 
morning of Fcbiuaiy 2 as being eastward of Sicily, 
may have been connected with it, — when pursuing 
a path something like cast-north-cast, or moving 
against the trade-wind current ; and in latitudes 
between 35° and 25° iioilh, when near 15° of longi- 
tude e:ist of Crecmvich. 

But- what of the storni when farther east, suppos- 
ing such to be its t^'ack ? 

The following ob.seivations bearing on this point 
have been kindly furnished by the Meteorological 
Society of Scotland from their observer at Jeru- 
salem ; and indicate, as well as single daily observa- 
tions may be expected to do, that tlio storm 
culminated there on February f ; . ivs marked by 
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larger and longer continued barometric depression 
than in Egypt; had similar south-west wind, though 
of no great strength, accompanying its central 
position ; and was distinguished by nearly two inches 
of rain, with much thunder and lightning ; — 

Meteorological Society of Scotland. 

Station — J erusalem. 

Latitude, 31" 46' 45" n. 

Longitude, 35" 13' East. 

Distance from sea = 35 miles. 

Height, station above sea = 2400 feet = Bar. coir. + 2-536 
inches. 

Observer — Dr. Thomas Chaplin. 

Time of obser\’ation = 9h. a.m. 








Wind. 


Clouds. 


Date, 

JB: ro- 

Max. Th 

«”'• Ti>.' 

Wet- 



Rain, 


Notes. 

1865. 

meter. 

bulb. 



inciics. 








Force. 

Direc- 








i 


tioa. 


n--io. 


Jan. 

Inrhe.>4. 

Fa hr. 


Fahr 

Fuhr. 






29 

27-532 


42 rr 

5-2 ' 

49-5 

1 

E. 

. I . 

0 


30 

•492 

600 

44 0 

'>0 

500 

0 

\. E. 


0 


31 

*397 

G6-5 

49-5 

.'54-9 

47 0 

0 

£. 


10 


Feb. 











1 

'322 

69*5 

50 5 

56*0 ' 47-5 

1 

N.W. 


0 


2 

|27 137 

67-5 

4.3 5 

44 2 

41-8 

1 

s.w. 

... i 

7 

f Rain began j 


* 

1 





} 

1 


! ftt3.:iOPM;' 


26*972 

53-1 i 

j 

44 0 

48 0 

44 2 

3 


•050 

7 

much light- 1 
; n i n g '1 11 d I 

1 










thunder, j 

4 

27-247 

51-5 1 

44 0 

46-1 

461 i 

3 

S.W. 

1-775 

10 

Numbers of 

5 

•362 

56 0 j 

4.‘) 0 

o'. 8 

471 

3 

s.w. 


0 

the clouds 
entered from 

6 

•472 

58-5 I 

490 

5.3 2 

51-5 i 

0 

N.W. 


6 

description 

7 

'421^ 

1 

61-6 1 

50 0 1 

54-9 

48 0 

0 

N.W. 

... 

10 

i 

partly — 
(O.P.6.) 


Xo other cafio below 27* inche.s, all through January and February. 



SECTION V.— MISCELLANEOUS AND COM- 
MUNICATED MEASURES. 


IVIEASURES OF THE SECOND PYRAMID. 

Angle of elevation of each side of the casing near 
the summit of the second Pyi*amid, measured ap- 
proximately from below ; i.e., with the sextant hori- 
zon from the top of the rubbish-mound in the middle 
of each side, on April 7 and 8 : — 


Angla of Rant face of casing, ..... 52’ 67' 

^'outh „ 52 52 

,, We.st ,, ..... 52 49 

North „ 52 42 


Mean, 52’ 50' 


SARCOPH VGUR OB’ SECOND PYRAMID. 

Situated near the western end of the grand 
chamber, which is close to the centre of the base of 
the Pyrami4j Length of this chamber runs east 
and west ; roof, angular ; wixlls, of limestone, appa- 
rently excavated in rock of hill, atid .^alt-incrusted. 
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Floor near sarcophagus, is of granite, much broken up 
(by Mr. Perring, in his search for an under chamber). 
Sarcophagus of red granite, with its length placed 
north and south ; sunk originally in floor up to 
level of brim, quite or nearly ; measures, excluding 
at present particular consideration of the grooves for 
a lid,— thus on IMarch 2 and 14,— 

Sakcopiiagu-s of Skcond Pyramid. 


(>UTSn>E. 


Inside. 


P.’irt observed at |- 

' l.< rigtli. Iln-.idth- Height.! lA*ngU». I)rea<Ilh.; Depth 


I ' Ii'e-ln s. I 

! General, . . . *= j KKi o ; 

, Lowered jiart of Wc.gt i ! 

I side, etc., . 3 ~~ 

i W est side, . -• 

East side, . 

Nortli end, 

South end, 

North-East corue!, 

Part of West side 1 v" 
j reason of gTo« • ve led lo , 


41-8 , :is 0 I 


S4() 

84 t) 

‘20-7 
20 7 

204 

27-8 


Pi an.sverse thiek itss of West side, all aleu^, 7*0 iuoln s. 

,, East ,, )udow ledi'e, . -> 7*0 ,, 

,, North <*u<l, below ledge, . — 9’3 

,, South end, ,, . = 9*4 ,, 

Had once a cover, still to be seen, which fitted on 
by sliding from the west, like a sliding-lid of a box. 
The grooves for such a sliding-lid are cut inside the 
top of the east side, and north and south ends ; whiJc 
the west sifle is entirely lowered — to the depth of 
the groove — a’ I across and along its (the we.st side’s) 
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upper surface, — except a small portion at each end, 
beyond the limits of the side grooves there. 


Vertical depth of this groove, . . 1*6 inch. 

Horizontal breadth of its base on East side, 0*45 ,, 

Do. ou South end, South-east corner, 1-1 „ 

Do. do. South-west . 1-7 

Do. on North end. North-cast . 1*1 ,, 

Do. do. North-west ti . 1*9 ,, 


The outer sides of the grooves overhang towards 
the top and to the centre of the sarcophagus ; so 
that they may be described as being acute-angled or 
dovetailed, and, as such, would prevent the cover 
being pulled off upwards. It was further prevented 
from being pulled off horizontally westward, by 
having holes in the toji of the west side, into which 
sliding-pins fell out of the bottom of the lid, when 
this was pushed on into its right place. There are 
two of these holes only, each abotit 1 inch broad, 
circular, and 1 deep, in the midtile of tlie western 
side as regards breadth, and G inches within the in- 
side ends of the interior of the sarcophagus as regards 
length. 

'I’he lid or cover was found lying amongst the 
broken stones of the floor , it is .'cn' thick ; the fidl 
length and breadth of the whole vessel ; and with a 
portion only of the under side chiselled into shape, 
to enter the grooves at the top of the sarcophagus 
sides. The lid meafnr«:d 103'7 inches long; 42 
inches broad ; 8’2 inciies thick to the cut-out part, 
to suit ledge or grooves ; and 9’8 inches thick else- 
where. 


VOL. II. 


s 
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The temperature of the room was found to be 
thus, by Casella 0 : — 

h. m. 

At 5 0 p.M. «» TS-O® Fahr. 

6 10 „ — 74*6 „ 

6 20 „ - 74-6 „ 

6 30 „ - 74-6 „ 

ENTRANCE PASSAGE OP SECOND PYRAMID. 

This entrance passage, on the northern face of the 
second Pyramid, is merely lined with red granite ; 
or formed of four sets of granite plates thrust into 
this very rude general masonry. Of these, the 
plates or blocks forming the roof and floor, are 112 
inches broad, and 35 to 50 inches thick ; while the 
plates forming the walls are much smaller blocks 
placed in between these large flat ones to keep 
them apart, and are each 35 inches broad, 47‘3 
inches high or thick, and 41*7 inches apart the one 
from the other at their internal faces, to form the 
breadth of the passage ; which passage is therefore 
41*7 inches broad, and 47*3 inches high transversely 
to the line of the floor. 

Or, by a second measure — 

Inches. 

Vertical height of said ]>assage, 52*3 

Height at right angles to incline, « 47*2 and 47 ‘4 


Breadth at top, , «= 41*7 

,, hiittoni, . . . , . . » 41*6 

Distance of beginning of roof is south of the North 

end of basement, 70*0 

West wall end from ditto, 50 0 

East wall end from ditto, . . 5*0 


The ends of the grauite blocks on the east side 
and Jielow, arc nor quite clear of the side rubbish. 
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ANGLE OF INCLINATION OP ENTRANCE PASSAGE 
OF SECOND PYRAMID. 

On. April 6, the Playfair altitude-azimuth instru- 
ment was erected over basement beginning, or north 
end of this passage ; and a lamp-signal was placed 
near bottom, or south end of the same, on a heap 
of rubbish, about 1250 inches from the instrument, 
measured on the passage’s incline. 

Before beginning the angular measures, the lamp- 
signal was examined and found to be sensibly in 
the centre of the passage, as regards roof and floor, 
and east and west wall. The Playfair instrument 
was also found to be correct between the east and 
west walls of the passage, but somewhat out in 
height ; an error not measured quite so accu- 
rately as it ought to have been, but believed to 
amount v«;ry nearly to 0* 8-inch too high ; or that 
the horizontal axis of the vertical circle was 27'0 
inches vertically above the floor of the passage, and 
25 '5 inches vertically below the roof produced opti- 
cally to the instrument’s position. 

While taking some of these measures near the 
top of the passage inside, there was an involuntary 
testimony to the angle of the floor of the passage 
being greater than the angle of repose for wood 
resting on granite, wiri .,om<.‘ sand sprinkled on it 
too, — ^by the measuring-rod sliding away of its own 
accord, and not stopping till it had got to the 
bottom of the whole passage. 
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DIP OP ENTRANCE PASSAGE, TO THE SOUTH. 


Revci-sals of 
cir<*le. 

Microscope A. 

Microscope B. 

Angle with 
index-error. 

Mean angle, cor- 
rected for index- 
error, and poaition 
of instrument, as 
below. 

Direct, 

Complement, 

2C® 25' 48" 
63 20 44 

26' 2" 
21 5 

26® 25' 55" 
63 20 55 

|26° .SO' 

Direct, 

Complement, 

26 25 38 
63 20 38 

25 53 

20 62 

26 25 46 
63 20 50 

1 26 30 16 

Direct, 

Complement, 

26 25 44 
63 20 41 

25 61 

20 62 

26 25 53 
63 20 52 

1 26 30 18 




Mean, =*= 

26“ 30' 17" 







The coiTections applied for the circle being 
0'8-inch too high, on a signal 1250 inches distant, 
being — 2 ' 12 ". 


AZIMUTH OP ENTRANCE PASSAGE OF SECOND 
PYRAMID. 

Set telescope to Solar focus ; lamp-signal, then, a disk of 5' in 
diameter, but with a bisectiblc luminous centre. Relevelled. 


Time by watch 


Object ob5erve<i. 


Micro»eoi>o A. 


Micro- 
scope B. 


Mean of 
airiinuthal 
microscop»>s. 


h, ni. 

5 55 0 p.M. 

6 14 0 
6 21 30 

0 29 7 

6 36 0 


Lamp-aignal, . 
Again, reversing. 
Again, revcr-siiig, 
j Polaris, near ) 
I w. elongation, j[ 
j Do., reversing t 
\ telescope, . J 
I Do., reversing i 
lesoope . j 
1 amp-signal, 


57^ 39' 59" 
237 40 27 
57 39 57 

236 8 34 

56 8 12 

236 8 48 

237 40 42 


40' IS" 
40 34 
40 32 


57® 40' 9"| 
237 40 30 
57 40 14 


8 39 


236 


8 36 


8 42 


56 8 27 


8 55 236 8 52 

40 39 237 40 40 
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The fallowing being the steps of computation : — 


Lamp-signal, according ) 
to telescojie reversal, . J 

57^" 

40' 9" 

or 237° 40' 30" 


and 57 

40 14 

237 40 40 

Lamp-signal, Mean ) _ 
places of, . . . J “ 

57° 

40' 12" 

and 237° 40' 35" 

i" 

h. m. fi. 



1 

Polaris at 7 11 22 sid. time, 


8' 36" 


7 18 52 „ 

■ . ■ 


1 56° 8' 27" 

7 26 29 

230 

8 52 

1 and 300 0 0 

Mean, = 7 18 54 3id. time, = 
Add elongation of star ) 

230" 

8' 44" 

or 416° 8' 27" 

West of Pole conijiuted > = 

1 -h I 

37 25 

+ 1 .37 25 

for time as above, . ) 1 

Place of Pole, or North / ! 

end of Meridian, . • i 

1 

1 

40' 9" 

1 and 417° 45' 52" 

, 237° 

i 

But lanip-rea^linga -f / 
180°, . . . . ( *■ 

; 237" 

40' 12" 

i and 4 17° 40' 35" 

Therefore <litfcreno( 




shows Pole of Pyramid ^ — 
fFesi of Pole of sky by 

+ 

5' 57 

nd + 5' 17" 


Mean, = 

+ 5' 37". 


CASING-STONE FRAGMENTS, OF SECOND PYRAMID. 

This fragment was picked up amongst the rubbish 
of the western side of the second Pyramid, and 
contains portions of tliree worked surfaces, viz., the 
base, the bevelled outside, and a vertical side-joint. 

The angle of the base with the bevelled surface 
being measured with the reversing caliper apparatus 
Mid circle on March 7, 186C, in Edinburgh,— gave 
52 ° 45 '; and on May 10 , 1866 , without looking at 
the former return, 62 ° 62 ' ; mean = 5 2 ' 48 '. 



278 MBASUBES OF SECOND PYRAMID. [SECT. V. 

The angle of the base with the upright side-joint 
surface was found = 90“ 5'; and the angle of the 
bevelled surface with the same side-joint was found 
= 91“ 10' ; the increase of this angle over the other 
of 90“ nearly, being very marked. 



PHOTOGRArHS. 

NEGATIVES. 

These photographs were all taken with a view 
solely to procuring aids in scientific inquiry. Hence 
they were numerous ; often rather peculiar, both in 
their subjects and stations (though the camera was 
never tiliecly but on the contrary levelled by spirit- 
level), and were always on glass plates. The impres- 
sions were moreover ‘ thin,’ photographically, — as 
rendering them more suitable to copying and en- 
larging by a copying camera afterwards, — and small 
in size, for the sake of portability ; one-half of them 
being taken on dry plates about three inches square, 
with a lens 4*8 inches in focus ; and the other half 
on wet plates, of the unusually small size of 1 inch 
square,^ with a lens by Mr. Dallmeyer, of London, 
1*8 inches in solar focus. These smaller pictures 
were the work of an apparatus specially arranged 
by myself for the occasion, and with a view to 

' t.c., the impressed pictures were of that size ; the glass i>lates 
themselves being three inches long and one hvoad; or the usual-sized 
slides for microscopes. 
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securing several practical advantages as detailed in 
voL i. chap. xvi. : but though successful in its ob- 
jects, I do not burden these pages with an account 
of it, as the apparatus itself was exhibited (for me) 
by Mr. J. Nicol, and described by liim extremely 
well, before the Edinburgh Photographical Society 
on May 16th, 1866 ; besides being reported in the 
British Journal of Photography (No. 318) for Juno 
8 th, of the same year. 


POSITIVES. 

From the above-mentioned negatives, — of which 
there are, large and small, twelve boxes, — I prepared, 
with a copying camera, after returning home, a con- 
siderable number of positive copies. Occasionally, 
of the whole subject ; but usually some special por- 
tion only, of the original negative, was picked out, 
and magnified to such an extent as to fill the size 
of glass plate selected for the positives, — and in 
that way, exhiliit sundry features of structural im - 
portance or theoretic interest, in a more striking 
and easily understandable manner than would other- 
wise have been possible. 

On this principle there were first prepared, copies 
of sixty subjects, — on glass plates 7'7o by 4'25 inches, 
— with some idea of converting them into Viook 
plates ; but the expense of so doing was soon found 
to be vastly beyond my limited means, — however 
desirable it might be otherwise, for Pyramid litora- 
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ture to- receive so large an accession of accurate 
pictorial representation.^ 

Afterwards a series of copies was commenced .on 
glass plates 6 •'75 by 3*25 inches, — as being more suit- 
able to optical examination, micrometric measure, 
and public exhibition by the oxyhydrogen light, — 
and carried out to the extent of 166 subjects. 

Finally, a series has been commenced on glass 
plates suitable for the stereoscope. Only fourteen 
subjects of this series have been realized as yet, and 
it will probably not extend to more than fifty, as 
only a portion of the original negatives were taken 
appropriately in duplicate. In preparing these 
proofs for the stereoscope, a standard was adopted 
iit the beginning, and will be preserved tliroughout, 
of keeping the centres of the two pictures forming 
a stereoscopic pair 2’7 inches apart. With this d’s- 
tance, no prismatic power is required with the 
lenses of the stereoscope to enable an average pair 
of eyes to produce combination of the two subjects 
without, strain on the optic nerves ; and it has been 
possible, therefore, to employ, in some special stereo- 
scopes recently manufactured on purpose, simple 
achromatic lenses, with much greater magnifying 
power than is usual ; and with such an increased 

^ Of the above collectioi’ %vv re lout to Mr. Mather, of the 

Magnesium Metal Company, to exhi>>it at his * .^tall ’ at a conver- 
sazione of the British Association for the .rronjotje n of 'Science, at 
Birniiiighana, in 1865 ; so that th**y have not been altogether useless 
to the public ; and the rest have been chiefly giv<. a away to private 
fiieuds, interested in the subject of the Byrtviiiitl. 
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extent of realization of the mechanics composing 
the scene photographed, as to induce a regret now, 
that every subject was not taken in a stereoscopic 
manner.^ 

Still, such as they are, with numerous imperfec- 
tions on their heads, the collection has been of in- 
valuable service to me, — ^in keeping up the memory 
of the scenes ; in furthering some examinations 
which had only been begun when upon the 
spot; and in commencing others which had not 
attracted my attention at the time, but yet had 
had their elements pictured with accuracy, in views 
which had been photographed for some other 
very different purpose. This is indeed one of the 
special uses of photography to a scientific traveller, 
viz., that it maps down not only what is required 
and understood, but everything else far and near, 
whether appreciated or not ; but all with equal 
fulness, sharpness, and accuracy : wherefore all 
scientific men, and travellers more especially, are 
indebted indeed to Fox, Talbot and Daguerre for 
this remarkable instrument of help in their inves- 
tigations, — and which their fathers knew not. 

Deriving so much benefit then myself from hav- 
ing these photographs at my hand when writing the 
present work, and wishing to make others partakers 
of the same advantage, — I was much disappointed 

^ Six ot the above-mentioned stcieograpbs were exhibited in as many 
8tereo8cox>es at the meeting of the Royal Society, Bdinburgh, April 2, 
1866, on occasion of a notice of the recent measui*e8 at the Great 
Pyramid being given at the request of the Council. 
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to find, as already mentioned, that the expense of 
preparing good and large-sized paper prints from 
them for publication, was too expensive for me to 
contemplate. But I have since then lent many of 
the lantern series for public exhibition by the oxy- 
hydrogen light ; so that audiences of 800 indivi- 
duals and upwards at a time, have seen them, 
and have had each of the original 1-inch square 
pictures magnified so as to cover square screens 
from 100 to 300 inches long in the side ; or nearly 
to fill the end of a large hall. 

In this manner thirty-six different pictures were 
shown in Manchester by Mr. Mather in November 
1865, to his friends interested in the production of 
magnesium metal ; thirty-six by Mr. Joseph Side- 
botham in December, to the Photographic Section 
of the Philosophical Society in the same city ; 
thirty-six at the Koyal Scottish Society of Arts in 
Edinburgh, on April 23, 1866 ; forty-eight to a 
popular meeting of the Edinburgh Photographic 
Society on May 7 ; eighteen to an ordinary meeting 
of the same Society on May 16 ; fifty to a public 
conversazione in the Museum of Science and Art in 
Edinburgh in November ; fifty during the same 
month at a public meeting in the City Hall, Glas- 
gow, in aid of Scottish Church extension in Alex- 
andria, in November also ; fifty at Stirling in 
December, and fifty at Alloa in the same month, 
before local scientific societies ; fifty at Montrose, in 
aid of working men’s lectures, on January 5, 1867 ; 
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fifty in the City Hall, Glasgow, in aid of the Alex- 
andrian scheme again, on January 11 ; and fifty in 
the Queen’s Kooms of the same city, on January 16 ; 
while two more exhibitions are promised in Edin- 
burgh in March before the Philosophical Insti- 
tution. 

On all these occasions, excepting only the two 
first, the pictures were placed in charge of, and 
exhibited by, Messrs. Nicol and Slight, of the Edin- 
burgh Photographic Society; who performed their 
part most efficiently. 

Nevertheless, as some of the plates, from being 
exposed so frequently in close proximity to a power- 
ful oxyhydrogen light, are now beginning to show 
symptoms of ‘ roasting,’ — it may be inexpedient to 
exhibit them again in public. I close this depart- 
ment, therefore, with a list wliich — though contain- 
ing merely the names and described subjects of the 
plates — may yet allow of an idea being formed 
touchiiig the accession to the means of obtaining a 
knowledge of tne Pyramids, furnished on this occa- 
sion by photography. 


GREAT PYRAMID PHOTOGRAPHS — in six hoXCS. 

1. Three Pyramids of Jeczeh from Southern uplands. 

2. Two greater Pyramids of Jeezeh from Southern uplands, with 

Fossil Shells in foreground. 

3. Fossil Shells in foreground of No. 2, magnified. 

4. Fossil Shells in the more immediate foreground of No. 2, 

magnifie<.L 
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6 . Bird’s-eye View of Great Pyramid and its Sepulchral Hill from 
an eminence Southward. 

6. Great Pyramid, and East Tombs Cliff from Eastern Sand- 

plain. 

7. Great Pyramid and Northern Causeway, from the East. 

8. Great Pyramid from the East Tombs Cliff. 

9. Great Pyramid from the South-east ; a Snake-track in fore- 

ground. 

10. Great and Second Pyramids, from the Sand-plain North-east. 

11. Great Pyramid and the Ancient Rubbish-heaps from the 

Sand-plain to the North-east. 

12. Great and Second Pyramids from Sand -plain on. the 

North. 

13. Great Pyramid and Monuments from the South-east. 

14. Great Pyramid from hills to the North-west. 

15. Great Pyramid, old and recent Rubbish-heaps, and distant 

Egyptian cultivated fields, from the North-west. 

1 6. Ancient Rubbish-heaps North of Great Pyramid, from the 

North-west. 

17. Miisonry of Southern and part Western sides of Great 

Pyramid. 

18. Howard Vyse’s Hole, in South face of Great Pyramid. 

19. North east corner i*f Great Pyramid and llilL 

20. Stone Ranges of Great Pyramid at North-cast corner. 

21. Slickensides marked Rock, below North-east corner of Great 

Pyramid. 

22. Stone Ranges bf G.eat Pyramid at South-west comer. 

23. Massonry of North-east corner of 0»^at Pyramid. 

24. Masonry of North-east corner of Great Pyramid, from 

close by, 

25. Large Fragment, of a Casing-stone discovered by Alee Dobree 

in side of Northern Rubbish-heap, February 1865, 

26. Nummulite Limestone, South-west corner of Great Pyramid. 

27. The North Azimuth Trench, on East side of Great Pyramid. 

28. The South Azimuth Trench. 

29. The North-north-east Azimuth Trench. 

30. East-north-east Azimuth Trench, looking outwards, Figures 

seated. 
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31. East-north-east Azimath Trench, looking outwards. Figures 

standing. 

32. East-north-east Azimuth Trench^ looking inwards, Figure in 

shade. 

33. East-north-east Azimuth Trench, looking inwards, Figure in 

sunlight. 

34. Upper part of Great Pyramid from East-north-east Azimuth 

Trench. 

35. Heap of Rubbish on Western side of Great Pyramid, rich in 

fragments of ancient Casing-stones. 

36. South-east corner of Great Pyramid, with parts of Second 

and Third Pyramids. 

37. Terminal Socket of Great Pyramid Casing at North-east 

comer, uncovered April 1865, by Messrs. Alton and 
Inglis. 

38. Another edition of No. 37. 

39. Socket at North-east comer of Great Pyramid, and Stones of 

Pyramid. 

40. Socket at North-west corner of Great Pyramid, with a build- 

ing stone found accidentally tumbled within it. 

41. South-east corner Socket of Great Pyramid, 

42. South-west corner Socket of Great Pyramid. 

43. Entrance into North face of Great Pyramid : oblique view. 

44. Closer view of No. 43, 

45. Entrance into Great Pyramid from the North. 

40. Closer view of No. 45. 

47. Still closer view of No. 45. 

48. View on the Pyramid side, representing one flank of general 

hole leading down to Entrance Passage of Great Pyramid, 
shoAving the flner Mokattam stone composing its walls 
and floor. 

49. Closer view of No. 48. 

50. Straightness and fineness of the Joints on one side of the 

Entrance Passage into the Great Pyramid. 

51 Mouth of Fmtrance Passage into Great Pyramid. 

52. Stone above roof of Entrance Passage into Great Pyramid. 

53. All the Pyramids of Jeezeh from the South-west. 

54. Closer view of No. 53. 
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55 . Still closer view of the tops in No. 63. 

56. The Granite Coffer in the King’s Chamber of Great Pyramid, 

by magnesium light. 

'57. Another edition of the same. 

58. Do. do. 

69. Do. do. 

60. Do. do. 

61. Upper North-east corner of Coffer, by magnesium light. 

62. Broken South-east comer of Coffer, by magnesium light. 

63. Fissures locally formed in South-east corner of King’s Cham- 

ber, Great Pyramid, by magnesium light. 

64. Broken Ramp-stone near Well-mouth, in Grand Gallery of 

Great Pyramid, by magnesium light. 

65. Magnesium and Mealed Gunpowder in North end of Grand 

Gallery, Great Pyramid. 

66. Base of Niche in Queen’s Chamber of Great Pyramid, by 

magnesium light. 


SECOND PYRAMID PHOTOGRAPHS — in tiVO hoxes. 

1. Bird’s-eye View of Second Pyramid from Southern hill- 

top. 

2. Second .and Third Pyramids, from the North-east. 

3. Second Pyramid from the North. 

4. Second Pyramid from the East-north-east. 

5. Second Pyramid from the East 

6. Second Pyramid with Clouds. 

7 Second Pyramid and Groups. 

8. North-west comer of Second Pyramid, and Third Pyramid. 

9. View Northward from North-face heap of Second Pyramid. 

10. Northern Enclosure of Second Pyramid : Great Pyramid in 

distance. 

11. Figures on North Enclosure of Second Pyramid. 

12. True and False Entrances into North side of Second 

Pyramid. 

13. Western Enclosure of Second Pyramid. 

14. Hieroglyphics on West Enclosure of Second Pyramid. 
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] 5. Close view of Entrance Passage of Second Pyramici. 

1 6. Ruined Blocks near South face of Second Pyramid. 

17. Summit-casing of Second Pyramid. 

THIRD PYRAMID OUe hoX. 

1. Third Pyramid with Clouds. 

2. Third Pyramid from North-east : White Stone CoflBln in 

foreground. 

3. Third Pyramid of Jeezch. from the South-east. N.B, — Sand- 

ribbings in the foreground. 

4. South-east corner and Southern side of Third Pyramid, 

5. Fallen Blocks of Granite-casing on Southern side of Tliird 

Pyramid. 

6. Fallen Blocks of Granite-casing on Western side of Third 

Pyramid. 

7. Granite Casing- stones in i^itu on North side of Third 

Pyramid. 


SPHINX — one box. 

1. Head of Sphinx and Sand hills. 

2. Head of Sphinx and Figure from East Tombs. 

3. Head f>f Sphinx and Shafre’s Tomb. 

4. Near view of Sphinx, Third Pyramid in distimee. 
Near view of Sphinx and Sand hills. 

(). Sphinx from the West. 


KINO SHAFRe’vS tomb tlVO hoxCS. 

1 . King Sliafre s Tomb, Sphinx, and Great Pynunid, from 

South-east. 

2. King Shafre’s Tomb, Sphinx, and Great Pyramid, from 

South-east, rather nearer than in No. 1. 

3. King Shafre's Tomb, and Second Pyramid. 

4. Ent.ance P.ibsage into King Shafre’s Tomb, and Temple 

Iv'fore Second Pyramid. 
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5. King Shafrc’s Tomb, and Third Pyramid. 

G. Western Entrance into King Shafre’s Tomb, nearly blocked 
up by running sand. 

'T. Entrance Passage into King Shafre’s Tomb, inside. 

8. Interior Colonnade of King Shafre’s Tomb, No. 1. 

9. Interior Colonnade of King Shafre’s Tomb, No. 2. 

1 0. Interior Colonnade of King Shafre's Tomb, No. 3. 

11. Interior Colonnade of King Sliafre’s Tomb, No. 4. 

12. Well Room in King Shafre’s Tom]>. 

13. No. 1 of Sepulchral Chamber in King Shafre’s Tomb, tested 

for orientation, by Sun’s shadow, four minutes before noon, 
apparent solar time. 

14. No. 2 of Sepulchral Chamber, tested as in No. 13, at 

noon. 

lo. No. 3 of Sepulchral Chamber, tested as in No. 14, four 
minutes after noon. 

IG. Red Granite and White Arragonitc in King Shafre’s 
Tomb. 

17. Closer view of No. 10. 


lOMliS XELVR THE PYRAMIDS — three hoXCS. 

1. East Tojnbs Cliff from North-east. 

2. Kist 'roiubs Cliff from Exstern plain. 

3. Day -guards' Toni at likist Tombs, No. 1. 

4. r>ay*gr.ards’ 't’eiit at East Ttonbs, No. 2. 

5. Day-tiianis’ Tent at Kist T »mbs, N'\ 3. 

6. Day guards’ Tent at East Tombs, No. 

7. Base of Cliff at East To*nbs, No. 1. 

8. Base of Cliff at Kist Tombs, No. 2. 

9. Base of Cliif at E;ist l omus, No. 3. 

10. Interior of Tombs revealed, by breaking away of front of 
Clift’. 

1 1 * Tombs in East Face of Pyramid Hill. 

12. Hieroglyphics on a Tomb Door jamb. 

Tomb Door and Arab at ba-e of Cliff . t. Tombs, 
y 14. Group of Arabs at East Toii;’^. 

VOL. II. 
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15. Tombs on East Face of I^ramid Hill 

16. Tomb Entrance on East Pace of I^ramid Hill. 

17. No. 16 closer. 

18. Tomb Mouth with bones, at East Tombs, Pyramid Hill. 

19. Part of No. 18 magnified. 

20. Part of No. 18, further magnified. 

21. Stone-coffin Figure on Pyramid Hill. 

22. Discussion over the Stone-coffin Figure on Pyramid Hill. 

23. Utterly broken Tombs on Pyramid Hill. 

24. Sarcophagus at bottom of Campbells Tomb, viewed from 

above. 

25. Shadow of Pyramid extending over Egyptian plain. 

26. Sunset Shadow of Pyramid. 

27. Ruined Tombs and Hills near the Sphinx. 

28. Travellers’ Road up Eixst Face of Pyramid Hill. 

29. S(piare Sepulchral Well on Pyramid Hill. 


PORTRAITS AT THE PYRAMID — 01)6 hoX. 

1. Mrs. C. P. S. at East Tombs. 

2. Ibraheera, — cook, dragoman, and head-servant. 

3. Ibrahcem, enjoying his oHum cum after the service is 

over. 

4. Alee Dobree on Guard at East Tombs, and dreaming of his 

own house and date-trees. 

5. Alee Dobree annoyed that he was not allowed to desert to a 

party of Travellers one day, and receive baksheesh. 

6. Sheikh Abdul Samud of the northeni Pyramid village. 

7. Smync, lijralieem’s help, at East Tombs. 

8. Alee, the Day-guard at East Tombs. 

9. The Lamb presented by Sheikh Murri. 

10. Sheikh Murri, of the southern Pyramid village. 

1 1. Arab Group on roof of Sheikh Abdul Samud^s house. 

1 2. Madame Abdul Samud and Family, 
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PYRAMID MOVING FIGURES OUC hox. 

^ 1. Village with Figures on the Sands, south of Pyramid Hill. 

2. The Cultivated Land of Egypt from the Sand-plain. 

3. The principal Pyramid Village, and the Eastern or Mokattam 

Hills in the distance. 

4. The Northern Pyramid Village. 

5. Travellers ascending the Hill towards the Great Pyramid, 

accompanied by Arabs. 

6. No. 5 magnified. 

7. Hawk on the wing. 

8. The Slave-merchant. 

9. Line of Camels. 

10. Travellers returning from seeing the Pyramid. 

11. Distant view of Pyramids of Abooseer, south from Jeezeh. 

12. The Last Man. 


NUMBER OF LANTERN PHOTOGRAPHS. 


Great Pyramid, . . . . 6G 

Second Pyramid, . . . . 17 

Third Pyramid, . . 7 

Sphinx, ... . . 6 

King Shiifre’s Tomb, . , . 17 

Tombs near the Pyramids, . . 29 

Portraits at the I’yramids, . . 12 

Pyramid Moving Figures, . . 12 


Total, = 166 


PHOTOGRAPHvS PREPARED IN DT'PLICATE FOR THE 
S "EREOSOOPE. 

1. North-east Socket of Great Pyramid, and Oonier of Masoniy. 

2. North-east Socket and its Excavators. 

3. North-west Socket of Great Pyramid, and part of Pavement. 
4^. South-east Socket of Great Pyrsimid. 



5 . 

G. 

7 . 

8 . 
9 . 

10 . 

11 . 

12 . 

13 . 

14 . 


Upper part of Great Pyramid, viewed from East-north-c 
Azimuth Trenches. 

North Azimuth Trench. 

Outer end of East-north-east Azimuth Trench. 

Same repeated. 

Inner end of East-north-cast Azimuth Trench. 

Coffer in King’s Chamber, by magnesium light. 

Uj)per North-east corner of Coffer, by magnesium light. 
Upper South-east corner of Coffer, by magnesium light. 
Lower part of Niche in Queen’s Chamber, by magiiesii 
light. 

Second and Tliird Pyramids, with South-east corner of Gr< 
Pyramid. 


Oiif of nl^oiif. fWY.v c»on/»rnl smbJprifM 



SPECIMENS BKCUGIIT HOME, 

These wore .almost entirely hand -specimens of 
the rocks ; for if some of them were Y>iirts of monu- 
ments, they were ancient fragments of them only, 
traiuYdcd under foot for ages, and now j)icked up 
off tlic ground merely to illustrate the material ; 
and show what has been brought to the region by 
man, and what by iraturc. The scries was as 
follows : — 


1. Nuniiuulite Limestones of the Pyramid Hill. 

2, Fossils of various kiiuLs, Gy]>siini, and Sand, from the 

ncij'h))ourhood of the Second Pyramid, Third Pyramid, 
aivl Sphinx. 

‘h lloi rL of Fossil -shells from the top of the hill to the soutli of 
tije Pyramid Hill. 

•i. Fo. ;;il -shells, Echini, etc., irom hiil ab it three miles farther 
south. 

Nineteen fragments ol Casing-stones of tlic Great P 3 rram?d, 
picked up out of tho rubbish at its foot, 
h. One ditto of the Second I^ran id. 

7. Cakes of Salt from the Hon/ontal l\issage in the Great 
Pyramid. 

B. Salt Incrustations and a pieei- of stone from a liss '-re in the 
West Wall of tlie Queen's Chainl»er. 

Fragments of Diorite picked up <ii tlu northern edge of 
Pyramid Hill. 
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10. Fragments of Basalt, Granite, and Arragonite picked up at 

various parts of the Hill. 

11. Fragments of Pottery, Glass-beads, etc., in the rubbish out* ^ 

side many Tombs. 

12. Jasper-pebbles, Quartz-pebbles (loose and in their matrix 

rock), together with portions of Petrified Wood from the 
neighbouring hills of the Libyan Desert. 

13. Various Insects of the Region, including a large, brown, 

round -bodied Beetle from the Interior of the Great 
Pyramid, pronounced by W. R. M‘Nab, £sq., Jun., to be 
without eyes, and to be ‘a species of heteroTnercL^ ap- 
* parently new, but not yet sufficiently examined.’ 

Examples of all the geological specimens, together 
with sixteen of the casing-stone fragments, have 
been presented to the Royal Society, Edinburgh, 
and are deposited in their Museum. 



ANALYSIS OF PYRAMID MATERIALS, by William 
Wallace, Ph.D., Chemical Laboratory, Mechanics’ 
Institution, 38 Bath Street, Glasgow. 

The following particulars arc extracted from two 
letters by Dr. Wallace in 1866, d.atcd February 2 
and March 29, respectively, — after receiving some 
Pyramid specimens from the author. 

1. Granite ; small fragments picked up here and 
there about tlic Pyramid hiU ; a darker and duller 
red gi’anite than that of Scotland, but ajaparently 
much more durable under an Egyptian climate. 

Tills appears to be a sycnitic granite containing 
veiy little mica, and therefore less likely to be 
affected by extreme changes of temperature than 
sucli granites, as the Peterhead. I have tiiken the 
specific gravity of various .s]>ecimens for comparison, 
using pieces of half a pound to on.j pound. 

From Pyramid neigh boiirliood, . — 

y, Peterhead (red), = 2*646 

,, Hess of Mull (bright refi), . . . = 2*646 

,, Summit of Ben Orrachan (red), = 2*612 

2. Basalt, picked up loose on Pyramid hill. 
Specific gravity of the following specimens . — 

Large-grained basalt, — 2*863 

Medium size grained basalt, ^ 2*019 

Fine-grained basalt, . . . — 2*7^i> 
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I have some doubt about the fine-grained speci- 
men being basalt, and I am not quite satisfied that 
any of them are basalt. The two first of the above ‘ 
specimens contain a mineral which appears to be 
glassy felspar, and I am somewhat inclined to think 
they are syenitic. 

3. Dioritc 1 This stone, of which you state the 
earliest Egyptian statue is made, appears to me to 
be a hornblendic quartzite. It consists chiefly of 
quartz (at least the pieces you sent me), but there 
is some hornblende and also pearl-spar, clearly point- 
ing out, I think, that it is a metamorphic rock, 
rather than an igneous one. It is extremely hard 
— having in fact the hardness of quartz, — and I 
really cannot suggest the probable means by .which 
it was fashioned into a work of art. Specific gra- 
vity = 2-755. 

4. Gypsum, picked up loose near the third I’yi-a- 
inid. We ha ve hero two specimens, one of selenite 
and the other of fiijrous gypsum. These both con- 
sist of hydrated sulphate of lime, CaO, bOs -f 2 HO, 
very pure. 

5. ‘ Alalxister or arragonite,’ from the interior of 
King bhafre’s tomb, and the neighbourhood of the 
‘ temple ’ on the cast of the second Pyramid. Two 
pieces, one massive, the other crystalline, both con- 
sist of carbonate of lime without any sulphate 
(therelipre probably arragonite, and decidedly not 
alabaster). The crystalline specimen Ls, I think, 
calc-spar ; it is L >0 soft for arragonite. 
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6. Mortar. The white mortar referred to in 
your note does not appear to have been sent. The 
pink mortar is exactly the same as that I formerly 
on^ysed (see Chemical News iov A\m\ 21st, 1865), 
consisting chiefly of hydrated sulphate of lime, with 
a little carbonate. 

7. Casing- stone fragments picked up in the 
rubbish around the Great I^yramid. 

I have estimated with great care the specific 
gravity of this — allowing for al)Sorption while in 
the water, etc., and find it to be 2‘0907 ; weight of a 
cubic foot = ISO'S lbs. Thi.s i.s not ligliter than 1 
would expect such a stone to be. Jt is a limestone, 
.‘Hid contains silica and alumina, 8'48y ; carbonate 
of magne.sia, 5'G97 ; the remainder, 85*8S, being 
carbonate of lime. It contains also a minute quan- 
tity (iK^t estimated) of oxide of iron, Avhich accounts 
for the brown coating upon the exterior suiface of 
tlie eas'ng-.stones. 

(Oil being struck .sliarply by a hammer, a foetid 
odour, like that of sulphuretted liydrogen, is elicited ; 
as Dr Clarke noticed in 1801. — C P. 8.) 

8. Stone of the walls of the Queen’s chamber with 
saline incrustations. I selected a piece of this stone 
containing no vi.siblc salt, and found in it 5'90 per 
cent, of sidt, chiefly loniiwn salt. 

9. Nummulite rock f>f the Pyramid liill, nearly 
white. 

This is a limestone containing 0 4, per cent, of 
common salt, and 1‘9.5 |er cent, of sulphate of lime. 
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also 0‘15 per cent, of carbonate of magnesia ; *20 
per cent, of organic matter ; 1*00 per cent, of silica, 
and 2 ’4 per cent, of alumina, phosphoric acid and * 
oxide of iron. The remainder is carbonate of lime, 
93 '9 per cent. 

The darker coloured nummulite rock contains a 
Uttle more organic matter and oxide of iron. 

10. Rock of hill south of Pyramid hill. 

This is also a limestone containing 5 ’03 sulphate 
of lime, and 0‘23 per cent, of common salt; also 
2 ‘5 8 carbonate of magnesia ; 1‘2 organic matter ; 
4‘8 silica and clays ; the remainder being carbonate 
of lime, ivith a little oxide of iron. 

11. Rock near second Pyramid, in loose blocks 
near its foot, with special fossils. 

This is also, like the others, a limestone, but con- 
tains no common salt — or only the most minute 
trace, and very little sulphate of lime (O’ 8 percent.) ; 
silica and clay, S’lO ; organic matter, 0’44 ; oxide 
of iron, phosphoric acid, and a little alumina dis- 
solved from the clay, 4’4 per cent. The remaiu'ler 
is carbonate of lime, with a little carbonate of 
magnesia not estimated. 


W. W. 



PYRAMID MEASUEES BY F. AYETON, Esq. 

Angles of inclination of corner lines of Great 
Pyramid, taken from the top with a theodolite — 

North-East angle of Pyramid, 1st observation, = 41® 19' 20"' 

„ 2d „ = 41 34 40 

„ „ 3d „ =3 41 11 0 

Nortli-W est angle ,, . . .= 41 39 40 

South-West angle ,, . . . . *= 41 41 0 

South-East angle ,, . . . = 41 40 0 

Mean of North-West, South-West, and South- 

East angles, 4l®40'i;r 

Mean of the six observations, . === 41° ,‘h)' 57 ' 

Mean of second observation of Nortli-Kast angle, 
ard of North-West, South-West, and South- 
East angles, = 41® 38" 50" " 

Note to the three obsei'vations of the North-cast 
angle. — The disaccordance arises from the great 
irregularity of the angular projections of the stones 
at this comer. It is very difticuH not only here, 
hut at all the angles, to select those points down the 
angular line, which may best coincide with the in- 
tersections of the general planes of th* adjacent sides 
— themselves hardly piaocs. 
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ANGLES OP FACES OP THE GREAT PYRAMID. 

North face : theodolite in the centre on toi), . == 52° 42' 20* 

,, theodolite in another |ilace on toi>, == 51 51 40 

,, theodolite in ti third jdace on top, = 51 53 p‘ 

West face : in centre of top, . , =s 54 44 20 

South face : ,, ....=» 55 58 0 

East face : ,, 1st observation, =. 52 38 40 

„ „ 2d „ == 54 44 40 

,, ,, Mean, . . = 53 40 40 

Mean of all the facial observations, = 53° 31' 49" 

{F. Ayrton, in October 1841.) — East face of Pyra- 
mid, probably the least worn, in its present state lias 
angle of inclination = 53^ 46' 40'. 

{Howard Vyse, in 1837.) — Casing-stone angle 
= 51° 50' and 51° 52'. 

Supposing altitude of Pyramid to have been 
ll-16ths of base; then angle of elevation at foot 
would be 53° 58' 28" ; 

Or, supjiosing altitude of Pyramid 2- 3ds of base, 
tlien angle of elevation at foot would lie 53° 7' 48"; 

Or, suppof iug alt itude of Pyramiil 5 8ths of base, 
then angle of elevation of foot would be 51° 20' 25"; 

Or, suppoijing tingle of elevation of foot of Pyra- 
mid to have been twice the angle of inclination of 
the entrance jiassage, and this to have been the 
angle given by the incline formed by two horizontal 
and one vertical, then such foot angle of Pyramid 
should be 53° 7' 48". 

Inclination of cntrancc-pas-sago by Howard Vy sc, =» 26° 40' IS" 

Do. oli-^crvfcd by Ayrton, with a theodolite 
at I' ;p .*i pasa^^gc, and a lamp placed at 
hijtUur, eiov-c to aubtcrrancan chamber, 26 41 0 

f'‘i. coinputi.'! u'i i ippo.sifcuin of being the in- 
cline ton/if. I by two horizontal and one 
vertical, . . 26 33 54 
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INCLINATION OF GRAND GALLERY (ASCENDING 

passage). 

Measured by M. Jomard in 1800, . . . 25*^ 55' 30 ' 

,, Howard Vyse in 1837, 20 18 0 

,, F. Ayrton in 1S41 — 

by measurement of a base and 

perpendicular, . . . = 25 17 30 

by measurement of a hyi>othenuse 

and ijeri>endicidar, . = 25 42 53 

Tlic combinations from linear proportions are very 
curious, particulai’ly the result of doul»le the angle 
of the sloping passage, derived from two horiijontal 
to one perpendicular equalling the angle of inclina- 
tion of the face of a Pyramid, whose height is 2 3ds 
of its l)asc (length of side of base). I am persuaded 
that this view of the subject deserves consider- 
ation.' (Signed) F. Ayrton. 

Caiko, ^th January J 805. 

^ The above is little more than a hastily written memorandum, or 
.shoi*t extraet. mit of a lengthy paper on the subject commenced by its 
author m.Miy years ago, but a]>parontly never completely liinshed. 
Yet in ;i.s lar as it goes, that paper, of which 1 was kindly allowed a 
reading, shows so (icrfcct a eompreiieiision of all tlie methods and 
detail.^ oi iuathoinatiezvi monsuratton, aiul .such uibboching honesty, 
that Pyramid literature has hi.st much from the memoir not having 
yet been publishetl. Pyramid literature, however, I would suggest, 
rather than our knowledge of the aneiont fomi of the Pyramid ; for 
the subject having been i>iirsued perhaps too exchusively a.s a problem 
of pure science, the author has been levl into several errors of eouclu- 
sion, by applying Ins measures to decayetl and therefore altered ])ai'ts 
of the surfaces. Hence his largely er> oueo\t^ ajiglo the faces of the 
Pyramid as mcasureil from tlie top ; and thoj are. self- proved to be 
erroneous as applied to tUe whole ■ /■ shlr^ when the angle of such 
side is computed from the observed angles at tl^e a>r;e r-b'zuw of ihe 
Pyramid; where tho measured, to<., are more accordant uith each 
other on account of the greater haniness of sf <iie tliere, and the 
less amount of degradation and dujrepair. — (' P. 



PYEAMID MEASUKES BY MESSES. AITON Aip- 

INGLIS. 

These measures were taken by Mr. Inglis in April 
and May 1865, at the Great Pyramid, according to 
instructions from Mr. Aiton, his employer ; and 
they were afterwards drawn out in Mr. Alton’s office 
in Glasgow, I believe by Mr. Inglis, in form of a 
series of plans and sections arranged on one long 
roll of tracing-cloth, — a copy of which was kindly 
given to me by Mr. Aiton in November of the same 
year. The measures taken, arc mostly entered on 
the cloth against tlieir respective subjects, and in 
feet and inches, which are lierc reduced to inches in 
the following extracts, from such numerical entries : — 

Whole height of Pyramid = 5481 British inches above, (as I, 
0. P. S., suspect) the floor of the north-eastern socket ; 
whence, reduced to the Pyramid pavement, the quantity 
becomes 6475 British inches. 

SpEciAf. Hypsometric Data. 


Names of Subjects. 


Floor of King’s Chamber, 

Floor of horizontal passage. 

Floor of Queen’s Chamber, 

Junction of floors of entrance -passage, and 
of 1st ascending passage, produced. 
Floor of North-East socket, 

Floor of South-Efist socket, 

Sand plain, vanously^ 

Alluvial plain. 

Well-water in alluvial plain, 


From level of From Pyramid! 

general I)aveiaeTit, 

alluvial plane. aasuiiicd. 


iBritish inches. 


-k 3360 

+ 1714 

+ 2537 

+ 891 

+ 2504 

+ 858 

+ 1806 

+ 100 

+ 1640 

- 6 

+ 1627 

19 

+ 246 

- 1400 

0 

-1646 

~ 120 

-1766 
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The first Fiftt Courses frou Base of Pyramid, 
THEIR Heights in Inches. 


— ^ — — 

Height In 

Heiglit in 




Number of 

inclies at 

inches at 

Number of 



course from 

South-west 

North-east 

cour.se fiom 

South-west. 

North-east. 

base. 

angle of 

angle of 

base. 



Pyramid. 

Pyramid. 




1 



26 

32 

33 

2 

45 

28 

27 

32 

32 

3 

54 

51 

28 

31 

. . . 

4 

45 

57 

29 

29 

34 

5 

45 

46 

30 

29 

14 

6 

• « « 

11(4 32)’ 

31 

28 

58 

7 

76 

33 

.32 

28 

29 

8 

46 

40 

33 

28 

. . . 

9 

34 

39 

34 

27 

57 

10 

40 

41 

35 

26 

28 

11 

31 

34 

36 

27(4 25)? 

52 

12 

32 

35 

37 

24( + 26)? 

28( + 22)? 

13 

27 

38 

38 

24(4 25)? 

49 

14 

32 

.35 

39 

41 

43 

15 

30 

27 

40 

25 

38 

16 

28 

• • • 

41 

. . . 

36 

17 

20 

67 

42 

49 

34 

18 

28 

27 

43 

46 

. . . 

10 

31 

31 

44 

32 

64 

20 

30 

53 

45 

31 

29 

21 

..,(4 37)? 

37 

46 

21 

33 

22 

37 

38 

47 

41 

41 

23 

10 

24 

48 

41 

38 

24 

35 

23 

49 

38 

26 

25 

33 

1 _ 

34 

50 

28 

36 

Corrected ) 
sums, r 

844 

■ 

871 

■ 

j 26-50 

834 

854 


i 


1 - 50 

167S 1 

1725 _ 

Mean, 

858 


17 



Some of the co ar.sjs, in tl.c drawing from which 
the above numbers are deri\ od, are entered in pairs, 
as the 6 th and 7th of the south-western angle, 
and the unitedl height given ut the 7th only. 
Others I fear are not entt i\-.d quite correctly, for, on 
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comparing them with my own measures, and with 
photographs, — ^it would appear that course 2 1 of the 
south-west angle is missed out ; course 6 of |Jie- 
north-east angle, is in large error ; while courses 36, 
37, and 38 at the south-west angle, and course 37 
at the north-east angle of the Pyramid, have alto- 
gether failed to notice (so far as these small figures 
are concerned, for the drawing itself seems more 
accurate) the very remarkable and sudden increase 
which in reality takes place there, in tlie thickness 
of the Pyramid courses. AVherefore, correcting for 
these several eiTors, as indicated, — we have the 
heights of the first twenty-fiv’e and fiist fifty courses 
of the Pj'ramid, at the soulh-Avest and north-east 
angles, as given at the foot of the columns above. 

In the original drawing alluded to, the figurc.s for 
the heights of all the rest of the courses uj) to the 
top of the Pyramid arc given, — ^Ijirt as the auo 
raalies seem to increase in ascending, I have not 
attempted to investigate them further. 

king’s chamber. 

The measures by IMr. Inglis of the sizes anti 
numbers of the stones composing the walls ami 
ceiling of tliis chamber, appear to have been his 
final and most complete work at the Gi’cat Pyramid ; 
and do him much credit, besides giving a completer 
account of thern than has ever been published before. 
The follow! iig particiilui's arc derived from the num- 
bers entered by him on each stone, in his large and 
architectural di.i winti ; — 



SECT, V.] MESSRS. AITON AND INOLIS. 


305 


North Wall ; 

Lengths of stones, from joint to joint, in the several courses. 


\ 

Number of Joint. 

Firat 

courae, or 
that next 
Hour. 

Sccon<i 

course. 

Third 

conrsc. 

Fourth 

course. 

Top eouTse, 
or next 
ceiling. 

East wall, 

First from East wall, 
Second ,, 

Third ,, 

Fourth ,, 

Fifth tf 

Sixth ,, 

Seventh ,, 

Eighth, or West side, 

Inchcf?. 

0-0 

41 5 

01 -4 
400 
57*5 

g:vo 

49*0 

42*6 

55*9 

Inches. 

00 

122-4* 

554 

53 0 
77*0 
GOO 
37*9 

Inchc.s. 

0 0 

122-4*^ 

84*0 

44*0 

61*4 

51‘4-t 

48*5t 

Inciics. 

0*0 

3G0 

54*0 

840 

51*0 

790 

Gl*9 

4G*0 

Inches. 

0-0 

190-0 

222-0 

Sum, or length ^ 

room on North side, ) 

411*8 

1 

411-7 

411*7 

411*9 

412*0 


SouTFi Wall ; 

Lengths of atones, from joint to joint, in the several courses. 


Number of Joint, 

First 

course, or 
that next 
li* *or. 

Second 

course. 

Third 

course. 

Fourth 

course. 

Top course, 
or next 
celling. 


lliclic.s. 

liu'hos. 

Inchc.s. 

Inchc.s. 

Inches. 

East wall. 

0-0 

00 

0 1) 

0 0 

0*0 

First from East wall, 

37*4 

79-8 

43*0 

51 0 

GOO 

Second ,, 

G30 

35 3 

55-0 

G7 0 

193*0 

Third 

3/4 

40*0 

720 

45-0 

159*0 

Fourth 

4C1 

3!)0 

120 0 

42-0 


Fifth 

47-5 

1 55-0 

1 G*^ i 

72*0 

... 

Sixth „ 

39C 

S 47 o 

58*1 i 

430 

i 

Seventh ,, 

400 

410 

1 

42*0 


Eighth „ 

40- 1 

38-5 

1 * • • ; 

; 

49*9 


Ninth ,, 

43-0 

I 30 3 


... 


Tenth, or West wall, 

180 

j 




Sum, or length of) 






room on the South > = 
sitlo, . . \ 

412-1 

412-0 

1 411-0 

4U 9 

[ 412-0 


Iho same block of stone hero servos or fillr. 

^ + T*? thereby a strong roof to entuiMi-o passage. 

hese two blocks in my ineasMioi are C'VC an i 


■;o1h those courses, 
.>o 0 inch-j long.— 


VOL. II. 


V 
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East Wall ; 

Lengths of stones, from joint to joint, in the several counts. 


1 

Number of Joint. 

First 

<*<»!irsc, or 
th.Tt next 
to floor. 

Socunrl 

course. 

Tlilnl 

course. 

Fruirth 

course. 

Top coursi*. 
or next 
ceiling. 

South wall, 

Iiifho.s, 

0-n 

Indies. 

0-0 

Tnfflu’s. 

0-0 

Inches. 

0*0 

Indies. 

0-0 

First from South wall, 

40-9 

78*0 

51-0 

42*0 

205-9 

j Second ,, 

(>5 0 

50-9 

09 0* 

35-0 

! Third ,, 

44-0 1 

720 

33-0* 

48-0 

i 

1 Fourth ,, 

31-0 


52 9 

1 37 9 


1 Fifth, or North wall, j 

KVO 1 

... 


430 1 

j 


; Sum, or breadth of } 
room at East end, ) "“j 

‘iOoO ‘ 

205-9 1 

205*9 

•' - — i 

205-9 1 

j 

i 

205!) ' 


Wkst Wali. ; 

Lengths of from joint to joint, in the several courses. 


Number of Jriint. 

li.-. 


'n.ii.i 

F..iirfh 

Fll'tll 

.‘li \I 

11.. ■! 

' <>111 •' 

<-nm 

e.'mse. 

riUU-'-r. 


lllClhS. 

Iu-Iks. 

IiwIms. 

Ilirli.'S. 

InetiL' 

North wall, 

0-0 

0 0 

0 0 

00 

no 

First fnun Nor Ih wall. 

34-1 

49-9 

31*9 

58-8 

2or.li 

Second ,, | 

31-9 

090 1 

58 1 

410 


Third ,, 

420 

.350 

(!7 t> 

41 0 


Fourth ,, 

01 *9 ^ 

37*0 

4S-(» 

C5*0 

... 1 

Fifth, or South wall, 

30 0 ; 

15-0 




Sum, or breadth of ) _ 
room at West end, ( “"j 

205-0 

i 

205-9 

i 

205-9 j 

1 

20.'5-8 

205!) 


* T)io8o in iny measures as 5S*2 ami ^14*8 inclios 

tively, — (0. P. 8.) 
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Oeilino. 


Formed of stone beams crossing from south to 
north wall in single lengths. 

Inches. 

Breadth at West end. 

205 -9 

And at East end, 

205-9 

Length of mean, 

411-8 

The length being thus made 
the several beams, — 

up of the breadths of 

From West wall to first joint. 

Iiichi's. 

2:10 

From first joint to socoiid joint, 

00 0 

From second joint to tliird joint. 

57 0 

From third joint to fourth joint. 

45 0 

From foui-th joint to fifth joint, 

55 0 

From fiftli joint to sixtli joint, . 

51-8 

From sixtli joint seventh joint, 

5:10 

From seventh joint to eighth joint, 

40 0 

From eighth joint to ninth joint, 

210 

iSum, or length of ceiling, . 

411*8 


Height ov the Walls in the King's Chamber, and of the 

CoUKSKS COMPOSING THEM. 



wail. 

Coui:-es. 

1 

! 


j Noith 

Si-.iitli 


1 Hiiio of 

SI. I * 4»f. 

j 

First, or floor coiirs(\ 

1 nr Ill'S. 

hicJtt's. 

41 0 

410 > 

Second course, . \ 

ISO 

•is-o ! 

Third course, . ! 

4G 

iO 'y > 

fourth course, 

480 

47*2 1 

tifth, or top course, 

470 

47-<> j 

i 

Suin, or height of { { 

■ 


King*B Chamber, ) 

j 230*6 

230-1. 


i 

1 

1 \Vc.st wall. 

V'nur.-^ j 


— — 


North 

1 South 


shh* i-f 

1 side of, 

f . 


Il.clirs. 

IjicIh's. 

F'r.st, or floor course, 

40*1) 

J0*<j 

S* ooicl i'our.se, 

46- 1 

46* I 

4 Uo il l OlM'SO, . 1 

456 

45() 

Fouith roll I SO, 

48 0 

480 

Fi tlj, i»r li»p eo\»rsi'. 

\ 

4SO 

1 480 

Sum, or li<. .ghf ''f( 
King's I han d H O, \ 

[ 

i 2*280 

1 

1 

228 6 
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North wall. 


Courses. 

West 
end of. 

East 
end of. 

i 

Courses. 


IlK'llCS. 

Inches, j 

jt- 

First, or floor course, 

41*6 

420 1 

First, or floor course. 

Sccoiul course. 

47 2 

94*2 1 

”’2' 

Second course. 

Third course, 

4G*8 

04*2 ; 

Third course. 


Fourth course. 

Fourth course. 

480 

40-8 i 

Fifth, or toi» course. 

Fifth, or top course. 

45 r> 

4G-1 j 

! Sum, or height of ^ 

! 

229 1 i 

' 1 

229 1 

Sum, or height of ) 

; King’s Chamber, ^ 

King’s Chamber, J 


South wall. 


41*4 

46*8 

47*0 

46*6 

47-4 





FKENCH MEASUKE OF THE GKEAT rYRAMLD’S 
HEIGHT, IN 1800 A.D. 

The Frencli savants of 1799 appear to have paid 
special attention to linear measures, particularly 
those of the Pyramid’s height, both trigonometrically 
and by means of measuring each successive step, 
with a rectangular measuring -staff appropriately 
arranged. This latter mode of mensuration was 
performed firstly by MM. Jomard and Cecile before, 
and secondly by M. Lc Ptirc and Colonel Coutellc 
after, the discovery of the ‘ sockets ; ’ hence the 
measures of the former are deficient at the starting- 
point, ond I have replaced their imperfect idea of 
the two first courses at the ground in the following 
table by the same quantity tlcrived .rom the secoiid 
pair of observers. This pair seem to have begun 
their measures, not from the bed or floor of the 
socket, but from its inner edge, ratlier more than 
eight inches above th.j same, and therefore practi- 
cally identical with the ‘pavement’ surfaccA which 1 
have assumed as the datum-plane of Great Pyramid 
hypsometry. 
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From the pavement then below, the French step- 
measures extend up to the topmost stones on the 
summit of the Pyramid ; but as these topmost 
stones consist of two small fragments only of 
courses, one on the other, — I have thought that M. 
Nouet the astronomer had more reason in terminat- 
ing his trigonometrical measures for height, at the 
‘ platform ’ of the summit. Hence to make the 
points measured between, similar in all cases, I have 
cut off the two uppermost registered courses, whicli 
are the fragments before alluded to, from both the 
sets of step-measures, — wliicli then terminate above, 
also with the platform. 

This platform is easily recognisable as being about 
400 inches long in the sides, and being the 202(1 
course from the pavement upwards. Tlie eminent 
French authorities indeed mark it the 201st; but 
then they make only one course of really the two 
lower ones, witliout apjiarently having good reason. 
They have, for instance, actually entered them in 
two several portions, as in the cohimn of Le Fere 
and Coutelle, but yet have summed them up together 
as a single course only , — because the upper one is 
part of the solid and suinding rock of the hill, and 
they imagined that it indicated a high base to have 
originally extended all round the Pyramid. But 
Colonel Howard Vysc has since shown that no such 
high ])as(' e^ cr existed ; and my own photographs of 
the north-east comer of the Pyramid show a second 
higher le<.lge of the same standing rock further 
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inside than the shelf above alluded to ; and in such 
a position of level with regard to the courses of 
masonry proper, — some of which are outside it, — as 
to show that it does not rule their number or heights. 
In addition to which, other photographs show, by 
the remains of coarse mortar outside the lower ledge 
of rock, that there were stones of Pyramid masonry 
courses outside that also, rendering its service in 
the structure solely to supply some of the interior 
bulk of building. 

Hence there appears abundant reason, from the 
Pyramid itself, for giving force to the aj^parent 
separation which the French philosophers did see, 
in the whole height of their nominal lowest course ; 
and for calling it now with certainty, ‘ two.’ Whence 
also, the height from tlie pavement below to the 
platform above, — which in their own immortal work 
appears as 201 courses, — is represented in the fol- 
lowing English edition of the same as 202 courses : 
though with the siime total height. 

But while modern photographs lead me to make 
this correction on the work of those eminent savants, 
they have led me also to bear '■vjstiraony to the 
remarkable accuracy of their Jiieasures of heights of 
the courses, for a great extent up the Pyramid’s side; 
and it wo\ild be most satisfatjtory to their excelsior 
spirits, could they be.iold tiifise apparent anomalies 
which they chronicled so faithfully at the 36th. 37th, 
and other courses, completely borne out in one of the 
recent Nature-painted views of the Pyramid. In 
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fact, their measures of the courses of the Pyramid 
are extraordinarily good, and stand far before all 
others which have ever been made, either before or 
since, my own included ; all honour to them there- 
fore. And yet, for practical purposes, it is necessary 
also to mention that in the pages of their measures in 
Antiquites Memoires, vol. i., there are no less than 
four errors of a whole metre, or near it, each in Le 
P^re and Coutelle’s measures as given in metres ; 
errors, however, not of theirs in the measures, but 
of M. Jomard in reducing the old French feet 
and inches actually employed to metres ; or per- 
haps they arc only printer’s errors, except that 
two of them are repeated in the large engraved 
section of the Pyramid at Plate xiv. of their 
largest sized plates (vol. v.) ; and the only pub- 
lished Pyramid section I know of, which has at- 
tempted to gi ve pictorially the true height of every 
course. 

The errors alluded to arc contained in pages 533 
and 634 of Antiquites Memoires, vol. L ; and the 
corrections required to the figures printed there, 
are — 

Courses as now numliercd from the pavement ux>wards. 

No. 37, . . , + 1*0 metres* 

„ 101 , . ~ 1*0 „ 

„ 170, . . . ~ 0*9 „ 

And 186 and 187 combined, . + 1*0 ,, 

In my own redactions of Lc P^re and Coutelle’s 
measures fi’<»ni metres to Jlritish inches, I have 
taken the liberty of dividing the several cases which 
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he gives of only one measure for two small steps, — 
so that every step may be represented by figures ; a 
proceeding which does not alter the whole height, 
while it makes errors of the above quoted nature 
easier to detect. At the same time, having only 
carried such reduction to the nearest inch, at every 
one of 202 steps, there arises a small difference 
between M. Jomards and my summing up ; and as 
he went to many more decimal places than I did, I 
prefer to take his final sums for the whole height ; 
wherefore these are given at the end of the 
columns. 

Touching the degree of trust to be placed on 
these measures, it will be interesting to all who re- 
spect the name of M. Fourier, to know, that he con- 
sidered the mode employed, — that is, by the sepa- 
rate observations of 202 steps, — and gave it as lua 
view of the probable error of the final result, as 
dependent on the error likely to be committed at 
each step, — that it would be bounded by the known 
limit of error of one mecusnre, multirdied by the 
square root {not the simple^iumher) of the miniher 
of similar operatio7is. 

Whence M. Jomm-d concludes the limits of error 
of his own obser^tions dependent on having made 
each measure to a closeness of ‘ 0 lines' only, to be 
under 8 inches. Bat Le Perc and Coutelle, he 
thinks, should have smaller limits of error, c -i they 
apparently measured to single linos 

If, however, in one pi ■ice, from two step mea- 
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sures and one trigonometrical measure, the French 
savant thus gives the vertical height from pavement 
to platform at summit, or 202 courses of the 
Pyramid 

= 6437 British inches, 

we should caution our readers that he sometimes 
cuts off from this, the 72 inches of the first two 
courses from the ground; but 'on the erroneous 
theoretical idea wc have already exposed, of the 
inclined surface of the ancient Pyramid having only 
begun at that upper level. 


Fresch Measukes op Great Pyramid’s Vertical HEianT. 


Number 
ofp ursff 
from 
Pave- 
meut 
upwards. 

As moAiiuro<l by 
MM. Junianl uu<i 
Cecile. 

N iiiiiImt 

.\s measured bv 

M. I..- I'. r.. 

upwards. 

As nie.i8un‘d by 
.M.M. Jnmard and 
Cci'ile. 

As inon.surod py 
M. i.e IV re and 
CoKmel (hmielle 

1 


Hr. in. Brin. 

Br.i’.'. 

Br.ih. 

Ib’.in. 

Br.in. 

Bir.in. 

Brin. 

Br.in. 

Br.hi 

i 

lir. in. 'Br.il.. 

1 ) 




20 


21 

21 



24 



2 J 

/ -5 : 



52 


22 

24 



24 



3 

50 



50 


23 

30 



35 

1 


4 

43 



53 


24 

32 



33 

i 


5 

45 



41 


25 

33 

(140) 

(859) 

33 

(149), (877 

6 

41 

1 


38 


20 

30 



33 



7 

30 



30 


:i 27 

24 



30 


1 

8 

41 



42 


:i 28 

31 



28 


1 

1 

9 

.39 



30 


! 29 

30 



29 



10 

36 

412 

412 

41 

41S 

418: 30 

28 

295 

1008 

29 

298 

1020 

11 , 

33 



31 


i 

27 



28 



12 

31 



35 


;! 32 

27 



31 



13 ! 

28 



33 


; 33 

27 



27 



14 j 

29 



20 


j 34 1 

24 



26 



15 

29 



28 ; 


'i 3.5 

27 ! 



20 


i 

ir> ' 

29 



31 i 

i 

t i| 30 

49 



50 


1 

17 

26 



20 : 


1 37 

42 



42 


1 

: ‘S 

27 



28 


j 38 

37 



37 


i 

10 

32 

j 


31 ! 


'! 39 

36 



36 



20 

Jl 

30 1! 

7 ‘ b' 

3S ' 

.110 

728 ; 40 ! 

33 

329 

1 

1337 

33 

330 

j 

13021 


I 



1 




1 ! 
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Fkench Measuees op Great Pyeamid’s Veetioal Height — continued. 


Niinilier 
of course 
from 
I’ave- 
meiit 
upwards. 

Ag measured by 
MM. Jomard and 
Cecilc. 

As inoa.sured by 

M. Lo l^ure and 
Colonel CoutcUc. 

No. of 
course 
from 
P.ave 
nieiit 
upwards. 

As mea.su red by 
MM. Jouiard and 
Cecile. 

As measured by 

M. Le Pere, and 
Colonel Coutelle. 


Br.in. 

Br.in. 

Br.in. 

Br.in. 

Br.in. 

Br.in. 


Br.in. 

Br.in. 

ir.in. 

Br.in. 

Br.in. 

3r.in. 

41 

33 



33 



81 

24 



24 



42 

30 



3r 



82 

24 



23 



43 

30 



28 



S3 

24 



23 



44 

33 



34 



84 

23 



25 



45 

42 



39 



85 

28 



25 



46 

39 



38 



80 

21 



22 



47 

27 



27 



87 

27 



24 



48 

35 



34 



88 

22 



24 



49 

36 



37 



89 

33 



20 



50 

33 

338 

1075 

33 

334 

1090 

90 

22 

248 

2724 

29 

245 

2746 

f)l 

29' 



27 



91 

"35" 



29” 



52 

24 



27 



92 

35 



30 



53 

26 



25 



93 

33 



33 



H 

2(*> 



25 



94 

30 



29 



55 

23 



20 



95 

27 



25 



50 

25 



20 



90 

20 



25 



57 

24 



25 



97 

24 



24 



58 

25 



25 



; 98 

24 



23 



59 

27 



27 



1 99 

41 



41 



GO ' 

29 

2r>8,103.H 

29 

262 

1958 

100 

38 

313 

mi 

30 

304 

3050 

61 

'28' 

...... 

27“ 


; 101 

35 



35 



62 

27 



27 


} 102 

33 



34 



63 

25 



25 


• 103 

29 



28 



64 

26 



20 


; 104 

29 



28 



65 

27 



20 


■ 105 

27 



27 



66 

26 



20 


i 100 

27 



26 

1 


67 

24 



20 


107 

26 



20 



68 

33 



33 


|i 108 

O'. 



27 



69 

32 



31 


1 109 

29 



27 



70 

30 

278 

2211 

32 

279 

2237 

!■ no 

27 

287 

3324 

25 

283 

3333 

71 

28 ' 



29 


j ii 111 

1 24 



25 



72 

27 



27 


; i. 112 

24 



23 



73 

27 



27 


ii U3 

24 



23 

i 


74 

26 



28 


! 114 

i 24 



23 



75 

31 



28 


! : nT) 

23 



i 23 



70 

30 



27 


i; no 

22 


i 



. 4 7 

24 



27 


.1 il7 

26 


1 24 



78 

24 



24 


■ 118 

23 


1 1 29 



79 

24 



23 


! 119 



i 1 29 



80 

24 

265 

247C 

; 24 

204 

2501 1 120 

! 

25!^ 

358; 

2. 32 

255 

^3588 

- • - — .. 




1 



. * 


i 

1 1 " 


i 

1 
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Fbbnch Measubes of Gbeat Pybamid’s VebticaIi Height — eonlinued . 
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Summed up in metres iri the French work, and 
reduced to British inches here — 

MM. Jomard and Cccilo, , x=a 138*30 metres. 

+ Neglected portion at bottom, = *77 ,, 

— two t(^ fragmentary courses, = 1*08 ,, 

137 90 „ = 5433 Br. in. 


Le Piiro and Colonel Coutelle, = 139*17 metres. 

— two fragments, . . . = 1*13 ,, 

138*04 „ = 5435 Br. in. 

M. Nouct, astronomer, measures height of ‘ Plat- 
form’ at top of Pyramid, and finds it from ground = 
137'53 m. =5415 in. ; but his ‘ ground ’ is suppose<l 
to be 28 inches above the socket-edge or pavement 
afterwards discovered, therefore 5415 -f- 28 = 5443 
British inches. 


SOCKETS, DISCOVERY OF. 

The discovery l)y the French savants of two, out 
of the four, comer sockets of the Great Pjwamid, 
was so entirely original with them, and has proved 
of such infinite importance since in all studies of 
the Pyramid, either in theory or practice, that the 
two following extracts chronicling the circumstances 
may not be conside red, out of place : — 

‘ In the month Pluvi6.se, ye.ar 9 (January 1801), 
‘ MM. Le Phre and Coutelle, in excavating at the 
foot of the Pyramid, towards tae two angles of 
‘ the northern side, found an esplanade which is 
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Vthe ancient “sol” or ground-plot of the monument ; 
‘ t.e., of the pedestal, “ socle” on which it reposes. 
‘ Upon this esplanade, and in front of the apparent 

* extremities (of the building) they further dis- 

* covered two sockets, “ encastrements,” almost 
‘ square, cut in the rock. They recognised that 
‘ these sockets were well on a level, and their 
‘ angles sharp, and perfectly rectangular. It was 
‘ from one angle to the other, and on the outside, 

* that they took the measure of the base, and on 
‘ the line which joins them, with a minute atten- 
‘ tion, and most exact methods : — finding its length 
‘716 feet 6 inches French, or 2 32 ’74 7 metres,’ 
=:9163'45 British inches. — M. Jomard, Antiquites 
Menwires, p. 513, vol. i. 

‘ While we were occupied with these operations, 

‘ other workmen laboured at the north-east angle 
‘ of this (the Great) Pyramid to discover its true 
‘ base. At two metres and three-quarters, about, of 
‘ distance from the nucleus or of the present base, 

‘ we found the part of the rock in which the stone 
‘ of the angle of the casing had been inlaid “ in- 
‘ “ ermtee.” The rock is still perfectly flattened 
‘ “ dress6” and cut out to the depth of 207 milli- 
‘ metres, over a space of 3 '9 by 3 '4 metres.’ — 
CouTELLE, Antiquites Memoires, p. 46, vol. ii. 

ENGRAVINGS. 

The great Frejich work on Egypt is very notalile 
for the large number of engravings of atlas size 
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wkich it contains, touching the Pyramids of Jeczeh, 
there called usually of Memphis. In execution, 
these engravings arc magnificent, forming examples 
of the ‘line manner,’ or true work of the graver, 
such as the present generation seldom sees. Some 
faults have however crept in, as thus : — In Plate ix. 
vol. V. of Antiquites Planches of the smaller size 
of atlas, there is a grand view of the Great and 
second Pyramids from the north, — with a sun, 
just below the horizon, radiating from thence 
magnificently over all the sky, — ])ut in an azimuth 
which is due south, or where the Egypt of our 
days most assuredly never sees the sun at so low 
an altitude. 

In Plate xiv. of vol. v. of the larger size of atlas, 
there is a section of the Great J’yramid, very rv>- 
commcmdable as the only one known, at least by 
me, whores every course of the masonry has been 
put in by measure ; yet is the interior unfortunately 
faulty. Thus (1.) the entrance i)assago termiuafes 
below, at its junction with the first ascending 
passage. 

(2.) The portcullis of tlie said fii'st ascending 
passage has slipped down into the entrance passage, 
thereby blocking it iip. 

(3.) The well is fai from true, being too straight 
and vertical in its entire ; ami its entrance hob - from 
Grand Gallery is of a Avrong shape ; i.f .-iquarc and 
door-like, whereas its top, is really inclined suitably 
Avith the ramp-lines, so that it would be concealed 
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were the ramp completed, or the ancient stone, ndw 
broken out, put back into its place. 

(4.) The floors of the Queen’s chamber and hori- 
■zontal passage are erroneously represented all on 
one level, i.e., not showing the deep step towards 
the southern end, 

(5.) The Grand Gallery roof is made with distinct 
inverted steps, but having only thirty of them, 
instead of thirty-six. 

(6.) The south-east socket of the Pyramid is shown 
as well as the north-east ; but the only other socket 
which the French savants discovered, besides the 
north-east one, was that at the north-west corner. 
Since then, viz., in 18G5, Messrs. Aiton and Inglis 
found by excavating that a south-east socket really 
existed. But, that the French had not seen it, is 
pre^ plain from their having drawn it of the same 
size as the north-east socket, while its meridian 
length is really only one-third of that. 

In another Plate, the faults of not showing the 
granite leaf of the antechamber to be composed of 
two pieces, and one of them garnished with a certam 
projecting portion, — are to be noticed ; also, and still 
more importantly, the total neglect of the ledge on 
the coffer in the King’s chamber. But many other 
features arc well given, and with splendid treat- 
ment as works of the draughtsman. 
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hIkpsometrical reference op the great pyramid, 

BY M. JOMARD, IN ‘ D]^SCEIPTION DE L’^GYPTE,’ 

‘ ANTIQUlT:ig3 D]^SCEIPTIONS, VOL. II. p. 62. 

‘ Les operations du nivcllement dcs deux mers, 

‘ I’un des ouvragcs les plus iinportans des ingenieurs 
‘ de I’expedition Fran^aise, ont ete rattachees, 

‘ d’apr^s une id6e tres-judicieuse de IM. Le P^re 
‘ alne, directeur de ce travail, au sol de la Grande 
‘ Pyramide, qui servira ainsi de repbre invariable h, 

‘ toutes les observations future sur le niveau des 
‘ crues du Nil, sur Texhaussement du lit du fleuve 
‘ et celui de la vallee. Ce point do depart est le 
‘ sol de rencastrement du socle do la Pyramide, it 
‘ Tangle nord-ost : il e.st elevc de ‘12’88 metres’ 
(1688 British inches) ‘ au dcssus de la coudee supe- 
‘ rieure du meqyas ou nilometrc de Koudah : de 
‘ 42 mcitres’ (165*4 British inches) ‘ au-dessus cle la 
‘ vallee et des liautes eaux moyennes (de 1798 h, 
‘ 1801) ; et de 49'97 metres’ (1967 British inches) 
‘ au-dessus des basses eaux moyennes pour la meme 
‘ epoQue. Ces donnees preciousc.i ne doivent pas 
‘ 6tre perdues de vue.’ 

Compare vol. iii. p. 77 ; adding to the numbers 
above given, six inches, t > rcilucc tJiem from the 
floor of the north ea^ t socket, to the upper surface 
of the general pavement surrounding the Great 
Pyramid. See vol. ii. p. 137. 


\ 


VOL. ll. 



PYRAMID MEASURES BY COLONEL HOWARD 
VYSE AND MR. PERRING. 


No series of authorities on Pyramid measurement 
would be complete, without the combined work of 
the two authors above mentioned. We have in- 
deed been obliged to point out in more than one 
instance, such as that of the height of the present 
P3nramid, that their numbers are by no means always 
so correct as they might be ; but we believe them 
to Ije perfectly honest, as published by Colonel 
How«xd Vyse, either in his octavo volumes of 
Operations carried on at the Pyramids of Jeezeh in 
1837 , or his folio athuj of The Pyramids of Jeezeh, 
published soon after ; and they furnish besides, the 
greatest body of measures of different portions of 
the Pyramid ever collected by any single party, and 
contain some items with regard to which there are 
no other authorities. The publication, too, since 
then, by Chevalier Bunsen, of some of these 
measures, a.s unfortunately altered by Mr. Perring 
to Suit a theoretical view of his own, makes a re- 
publication uf the original nuraljers important for 
the credit botli of Mr, Perring and Colonel Howard 
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Wse, as measurers ; and their numbers of feet and 
incnes being here reduced to inches only, renders 
their results more immediately comparable with 
our own. 


WHOLE PYRAMID. 



British inches. 

Ancient base-side, length of, .... 

*= 9168* 

Present base-side, ,, .... 

= 8952* 

Ancient height, vertical, computed by angle 51° 60', 

= 5769* 

Present height, vortical, 

= 5409* 

Ancient height, inclined, ..... 

7332 

Present height, inclined, 

= 6819* 

Angle of casing-stones, between 61° 50', 


and 61° 52' *f x seconds. 


ENTRANCE. 


vertical height from base to l)ottom of entrance, . 

= 583- 

Distance of the centre of this entrance eastward from the 


centre of the Pyramid, 

294* 

Breadth of passage, ....... 

== 41 -r 

Height of passage, perpendicular to incline, . 

= 47 0 

Angle of this entrance passage, » 26° 41'. 



LENGTH OF ENTRANCE PASSAGE. 


From present dilapidrted beginning of roof to tho junc- 
ti«m^\ith first ascending passage, . . . , = 758* 

Thence to the forced passage, . . . . « 214 

Thence to the well, , *= 2582* 

Thence to the subterranean horizontal passage, . . =» 296* 

Or, present length inclined, of whole entrance passage, . *=* 38i>0* 
But, ancient length must be increased for an extent of 
more than 276 inches broken away at th*’ beginning 
with the exterior of the buiklintr, and is therefore more 
nearly, . . ^ 4126* 

6 UBTBRRAKBAN UORIZOKTAL PASSAOB. 

Breadth, 33 - 

Height, 36* 

Length, 324 - 
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SUBTERRANEAN CHAMBER. 

Cut out of rock of hill in situ. 

Length, East to West, . ... 

Breadth, North to South, 

Ceiling flat, floor uneven from the excavation not having 
been completed r depth from ceiling to deepest part 
of floor, ......... 

Northern side distant from the central vertical axis of 
the Pyramid, northwards, ..... 

Eastern side is distant from the same axis eastwards, . 

Depth of ceiling below base of Pyramid, 


[SECT. V. 



« 552* 

=* 325- 


« 138 

== 96* 

= 311 

=» 1088- 


SUBTERRANEAN PASSAGE TO THE SOUTHWARD. 


Length, = 633- 

Breadth, .= 31 

Height, 29 

SUBTERRANEAN SHAFT OR HALF-WELL. 

This was situated near the eastern end of this chamber, 
in the deepest j)art of the floor, so far as excavated ; 
it w'a.s de.scribed as very rude, evidently unfinished, 
and about in depth, = 160 

See further particulars of it at the end of the list. 


FIRST ASCENDING PASSAGE. 

Length, from lower end of granite portcullis biccka to 
the Grand Gallery, including the space of 177 inches 
at present occupied by said blocks, .... 
Height, perj>endicular to incline, ..... 
Breadth, 

Angle of inclination = 26'^ 18'. 


GRAND GALLERY, OR SECOND ASCENDING PAlSSAGB. 


Height, vortical, ....... 

length from North en l to step at South end, 

PurtVier from step to passage leading to King’s 

chamber, . , 

Total length of < « rand 0 allery, . . - • 

Breadth between ampis. 


336- 
1810 . 


62’ 

1872- 

415 
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Bfeadth of each ramp, . 
Height (vertical) of ramp, 


British inches. 

•= 20*5 

1 = 24 * 


ANTECHAMBER NEiaHBOURHOOD. 


Length of passage, horizontal, leading throtigh ante 
chamber, from Grand Gallery into King’s Chamber, 

Height of said passage, 

Breadth of ditto, ....... 

Height of portcullis, 


265 * 

44 * 

41*5 

169 * 


KING’S CHAMBER. 


Length from East to West, ...... 

Breadth from North to South, ..... 

Height, floor to ceiling, ...... 

Height from base of Pyramid to floor of chamber, 

Northern side distant from centre of Pyramid to south- 
ward, ......... 

Eji^tern side distant from same eastwards, 

There is supposed to bo a difference of a quarter of 
an inch iii one of the sides of the ebamber, wliicb i.% 
probaVdy an inflection in the stone. 


== 411 * 

== 205 * 

=3 229 - 

== 1665 * 


= 195 * 

= 315 * 


NOR’rHERN AND SOUTHERN AIR-CHANNELS. 


Inclined height of upper ends from base of Pyramitl, 
Distance lower ends from East shle of King’s 

ber, westwards, ....... 

Height of same from floor of chamber, .... 

Dimensions of same, in height, ..... 

„ breadth, ..... 

Length of nortlicrii air-channel from King’s Chamber to 
outward part of Pyramid, ...... 

Dimensions of average section, in height, 

)} ,, bre.idth, 

Length of southern air-caaunel from King’s C'hauiber to 
outward part of Pyramid, ...... 

Dimensions of average section, lieigl.t, .... 

» „ breatltb, 

The mouth of the southern air-ohanne i has been 
forced and enlarged; but was ^.robAbly origmally of 
the same size as the other. 


-= 3972 

= 97 * 
=> 36 * 

« 6 * 

8 ' 

= 2796 * 

9 5 

= 9 

^ 2091 * 
9*1 

« 8*9 
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SASOOPHAaUS OB 'OOFFEB’ IN THE KINO’S/ 
OHAMBEB. 


British inches. 


Outside of coffer, length, 90*5 

,, breadth, ...... a 39* 

,, height, 41* 

Inside of coffer, length, «« 78* 

„ breadth, « 26*5 

,, depth, ......«= 34*5 


CHAMBEBS OF CONSTRUCTION. 


Length of passage leading to Davison’s Chamber out of 

south-east corner of top of Grand Gallery, . . . = 297* 


Davison’s chamber, discovered by mb. davison in 1764. 


length, East to West, . 
Brea^lth, North to South, 

Height, varies between 


= 4C0‘ 


. =» 205* 


( 30* 
M2* 


Wellington's chamber, discovered by col. iiov^ard vysb 

IN 1837. 


Length, East to West, . 
Breadth, North to South. 

Height, varies between 


402* 


204- 


20 * 

44- 


nelson's chamber, discovered by col. HOWARD VYSE IN 1837 

Length, East to West, . == 40.5* 

Breadth, North to South, 200* 

( 24* 

Height, varies between . . . . * / 5S* 


ARBUTHNOT’s chamber, DISCOVERED BY COL. HOWARD VYSK 

IN 1837. 


Length from K.vst to West, . 
Breadth from North to South, 

Height, varies bet-vveen 


448- 


19(5* 


z= 


! 


16' 

53* 
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«AUPB£I.L’s CHAMBEB, discovered by col. HOWARD VYSE 

IN 1837 . 


British inches. 

Length from East to West, ....... 454* 

Breadth from North to South, = 246* 

5 70* 
103* 

Whole height from floor of King’s Chamber to roof of 

CampbeH’s Chamber, = 831- 


PASSAGE LEADING TO QUEEN’S CHAMBER 

Length from North end of Grand Gallery to beginning 


of low passage, = 199* 

Length from the low passage to the 8tei>, . . =* 1104* 

Length from step to Queen’s Chamber, . . . 215* 

Total length of this passage from North W'all of Grand 

Gallery, 1518* 

Breadth of passage, . . . . . . . 4 1 *5 

Height of passage, in ‘low* part before the step, . =» 46* 

,, beyond the ‘step,* . . . e= GS* 


QUEEN’S CHAMBER. 


Length, East to West, ..... 


= 

225* 

Bri'adth, North to South, ..... 


=1 

204* 

Height to coiiiineiiceracnt of roof, . 



177* 

Extreirii' height to ujipcr angle of roof, . 



243* 

Recess in eastern side, width at bottom, 


c=s 

Bl- 

,, W'holo height. 


= 

iss* 

,, dc]dh to forced passage, 

. 


41* 

,, width at top, 

. 


23*5 

,, distance of centrr! vortical 

from san.o feature of 
wall of room. 

axis 

East 


26*0 

Distance from western side of chamber to centre of 
Pyramid, 

s=s 

90* 

Distance from southern side of chamber L ce* tro of 
Pyramid, 

=a 

34* 

Whole height from base of r> i:imid to do<*r of 
chamber, ..... 

this 


80S 
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PYRAMID MEASURES BY 


[SECT. V. 


WELL ; I.©., Upper or Dry Well 

British iofches. 


Depth of upper and vertical part of shaft, . . «** 313’ 

Thence to grotto, 389* 

From grotto to bottom, 1506’ 

Total depth, 2298* 

Square in section, with length of one side, . . . =* 28* 

Height of toj) of natural rock above base of Pyramid, . = 2G4* 


^ote , — As the mouth of the well has been forced through the 
masonry, Mr. Perring supposes it was not part of the original design ; 
but, if the upper inclined }*£Uisago was tilled with solid miisonry, it 
was the only way in which the workmen coidd go out after they had 
closed uj) the passage from the ui»per end of it. 

The platform on the top of the Pyramid is about 396 inches square ; 
above this are four or live stones belonging to tlu^ upper layers. 

CONCLUDED AREA AND WEIGHT. 

Acres, roods, pohs-i. 

Former extent of ba.se, . . - . . ~ 13 1 22 

IVesent extent of base, . . . =.= 12 3 3 

(Supposing the natural rook to average 96 inches over the extent oi 
base, and de<lucting the space occupied by chambers and passages, tlie 
original quantity of masonry w’ould be, in cubic feet, — 89,028,000 

Or in tons, 6,848,000 

And the pre.s<*ut quantity, in cubic feet, = 82,111,000 

And ill tons, ^ 6,316,000 

The space occiipiei^l by chamhers and passages being only 56,000 
cubic feet, or 1 1590th of the whole mass. 


MISCELLANEOUS DETAILS. 

British iii( 

Pavement at centre of North front, width, . . = 402- 

I'hickness of its stones, . . . = 21 

Width of same pavement at ex<avation.s near middle of 

each half of North front, . . . = from 132* to 144 

Horizontal dista-nce of outer surface of bevelled casing- 
stone.s at foot of North front, from the rectangular 
masonry behind them, . . . . ~ about 108' 

MR PEKKIKG S ACCOUNT OF THE SHAFT SUNK IN THE SUBTER- 
RANFOUS CHAM3BH, DURING THE YEAR 1838. 

Base '>£ Great PyramM above Nile in 1838 a.d., . »= 1647’ 

Ktse of Nile hc-d in 4’.MK) years, estimated . 120* 

Sum, or base above Nile in 2162 B.c., .... 1767 * 
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British inches. 


Base of Great Pyramid to ceiling of subterraneous chamber, » 1088* 
Height of said apartment, 138- 

Probable height of any undiscovered chamber below, . *=3 120* 

1346- 

Balance to former sum, . 421* 


1767 - 

Shaft in floor of subterraneous room was sunk from that depth, or 
1226 inches below base, 432 inches further, or to 1658 inches below 
base, without meeting anything else than solid and dry rock. 


(To have met with wet rock, this shaft ought to have been driven 
fully 120 inches further down, or to 1780 inches below the Pyramid 
pavement. See Hypsometric table in our vol. iii. p. 82. — C. P. S.) 



PYILA.MID MEASUEES BY ME. E. W. LANE. 


The unrivalled accuracy and loving conscientious- 
ness with which the talented Mr. E. W, Lane de- 
scribed ‘ the IModern Egyptians/ leaves amongst 
further I'egrets for his too early death, that hi.s 
researches among the monuments of ancient Egypt 
are fewer than they would otherwise probably have 
been. The only fragments of his labours in this 
direction, that I am acquainted with, are all of a 
high order, viz. ; — 

First, A large view of the Great Pyramid from 
its north-eastern corner, contained in Colouei 
Howard Vyse’s atlas of the Jeezeh Pyramids. 

Second, His arrangement of the ancient Egyp- 
tian dynasties and interjjretation of the traditions 
of Osiris, contained in the article ‘ Egypt,' by his 
nephew, in th<i last edition of the Encyclopwdta 
B'^ltaniuea. 

And, .some measures of the Great Pyramid 

which appear in his sister, Mrs. Poole's, Encjlish- 
n'oman in Eyypt, published between 1842-45. 
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These measvires I have extracted as follows, think- 
ing it only due to hfs excellence, skill, and general 
accuracy that he should appear among Great Pyra- 
mid authorities ; though, had he lived longer, and 
published the measures himself, he might have 
revised some few of the numbers first. 

GREAT PYRAMID GENERALLY. 

British Inches. 

Height of Pyramid baso above plain, approximately, . =3 1800* 

Present height of Pyramid from base to summit, . . = 5472* 

Number of courses of masoni*y, base to summit, = 203 

Length of side of platform at summit, . . . . = 396* 

(Do. in time of Pliny (70 A.D.), . . =170 British inches.) 

(Do. in time of Diodorus Siculus (60 B.t .), = 108 ,, ) 

Present length of every or any side of the baso, . = 8796* 

\ scM'ket 144 inches square, alluded to as 
being 144 inclics outside the j>art 3 above measured, 
and showing the ancient size of the Pyramid. 

ENTRANCE PASSAGE. 

‘ Over^ the uxteenth course from bottom, or high, = 600* 

Distant eastward of middle vei*tical plane of North side, 

more than, = 240* 

of dip southwanl, = 26'^ 3o'. 

Height of, at right angles to incline. . . , = 48* 

Width, ...... . . =s 12 * 

Granite poHjcullis block, distance of frc ni beginning of 

roof of entrance passage, — 840* 

Almamooii’s hole, distant from the same, . . = 900* 

— This passage, so far, well built, of good Mokat- 
tam stone, and w*ith fiuo joints. 

FIRST A80ENDINQ PASSAGE. 

Length of, from South, or upper end of porti ■ llis . = 1308* 

Add projection of into floor of U land Gallciy, , = 18* 

Total length from above, to alu' e mentioned [>oint 8 , . = 1326* 

— Sides and roofing very rough. 
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QUEEirS CHAMBER. 

British inches. 

Visible beginning of passage leading to, from projection 


of floor of first ascending passage, .... 


183* 

Length thence to deeper part, ..... 


1116* 

Further length of that deeper part, .... 

«= 

213* 

Total length from North wall of Grand Gallery, 

«= 

1530 

Height of (leeper part, ....... 

3=S 

07* 

Width of same, ........ 

=S 

41- 

Height of shallower part, ...... 


47 

Width of same, ........ 

=1 

41- 

Queen’s Chamber, length, ...... 


228* 

,, breadth, ...... 


204* 

,, height to commencement of roof, 

= 

162* 

,, height to point of roof. 


24(>* 

GRAND GALLERY. 

Height of grand step therein near North end. 


87* 

Same, including a small cut-ofT abov’e, .... 

=3 

05* 

Angle of ascent, = 26^^ 30'. 

Ramps, square in section, length of one side. 

=3 

20 5 

Width of Grand Gallery above the ramps, 

c=: 

82* 

Whole lengtli of Cxrand Gallery, ..... 

=3 

1896 

Cpper and southern sti-p, horizontal length, to be taken 
off above, ......... 


Cl 

,, its height, ... 

sst 

35 


ANTECHAMBER AND PASSAUES. 

Horizontal passage from Grand Gallery to antechamber — 
Length, ......... 

Height, ......... 

Width, 

Antechamber, length, ....... 

,, breadth near top^ nearly 

Granite leaf, in five pieces, each in thickness, 

Horizontal paasage, antechamber to King's chamber— 
Liongth, ... ..... 

Height, ........ 

Breadth, ....... 

7btai length, Graiid Gallery to King’s Chamber, . 


53 
43*5 
41 -5 
IIG 
83- 
15- 

101 - 
43-5 
41 o 
270- 
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Kma’S CHAMBER. 


Length of, .... . 

Breadth of, ..... 
Height of, .... . 

Number of courses in walls of, = 6 (?) 


British inches. 

c= 4125 
« 206-25 

=> 230-25 


WELL AND SUBTERRANEAN CHAMBER. 

The lower parts of both the well and the entrance passage leading 
to the subterranean cham)>er, are characteristically described for their 
irregu Jari t ies . 



GEEAVES’ STANDAED OF MEASUEE. 


Pbofessor Greaves of Oxford (a.d. 1638) was 
so eminently in advance of his age in metrological 
researches, that much interest has been expressed at 
various times, and for various purposes, to learn, — if 
it were possible, — the length of the measuring-rod 
which he used, in terms of a modern known standard. 
But the rod itself having been lost, — though the 
case which once held it, is said to be preserved still 
in Oxford, — the comparison has not been possible 
directly ; indirectly, however, Greaves’ intentional 
method by successive measures of stated parts of 
the Great Pyramid, can be brought into use through 
the agency of our own measures. 

His principle he descril,)es in vol. i. of his 
Pyramidofjraphia, by Dr. Birch, page 126 ; and at 
page 340, towards the end of his Denarius disserta- 
tion, he supplies the following data for his own 
measures ; — 

(1.) ‘ The first and most easterly of the three 
‘ great Pyramids of Egypt hath on the north side a 
‘ square descent ; when you are entered a little past 
‘ the mouth of it, there, is a joint or line, made by 
‘ the meeting of two smooth and polished stones over 
‘ your head, which are parallel to those under your 
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‘ feet ; the breadth at that joint or line is 3'463 of 
‘ the English feet ;’or x 12 = 41-66 Greaves’ 
inches* 

(2.) ‘ Within the Pyramid, and about the midst 
‘ of it, there is a fair room or chamber, the top of 
‘ which is flat, and covered with nine massy stones ; 

‘ in it there stands a hollow tomb of one entire 
‘ marble stone ; the length of the south side of this 
‘ room, at the joint or line where the first and 
‘ second rows of stone meet, is 34'380 feet or 
X 12 = 41 2 ‘5 6 Greaves’ inches, 

(3.) ‘ The breadth of west side of the same room, 

‘ at the joint or line w-hcre the first and second row 
* of stones meet, is 17'190 feet ;’ or x 12 = 206*28 
(Greaves’ inches. 

(4.) ‘ The hollow, or irnier part of the marble 
‘ tomb near the top, on the west side of it, is in 
‘length 6*488 feet;’ or x 12 = 77*86 Greaves’ 
inches, 

(5.) ‘ The hollow or inner part of the marble 
‘ tomb near the top of it, on the nortli side, is in 
‘breadth 2*218 feet;’ or x 12 = 26*62 Greaves’ 
inches. 

Now the first of these specified places may be 
identified in our table of heights and breadths of 
entrance passage, page 36, “ 41*50 inches. 

The second, or length of the south side of the 
■King’s chamber, 42 inches a.l)Ove the floor, is from 
our measure on the floor of 412*60, reduced for the 
angular inclination of the walla + 412*56 inches. 
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The third, or west side of the room, similarly cor- 
rected, is 206’26 inches. (See p. 102.) 

The fourth, or inside length of the coffer near the 
top on the west side, = 78*03 inches. (See p. 121.) 
And the fifth, or inside breadth of the coffer near 


the top on the north side, = 

26*68 inches. 

Hence 

we have the following double series 



Greaves. 

C. PiAZzi Smyth 



Inches. 

Inches. 


(1) 

41 5G 

41-50 


(2.) 

412 56 -= 

412-56 


(3.) 

206-28 = 

206-26 


(4.) 

7 7 -86 = 

78-03 


(5.) 

26 62 = 

26 68 

Sum, 


764-88 ^ 

765-03 


One would tliink from the above numbei*s tliat 
four and five had been measured witli a different: 
rod from the others eitlier by Professor Greaves or 
myself ; but I am not aware of any error of the 
sort hi my own observations ; and the coffer, whicli 
they belong to, has always been a puzzling object to 
passing travellers. There seems, therefore, at pre- 
sent to be no opportunity of doing anything oIs< 
than taking the .sum of each series ; and thereupon 
declaring, that 764*88 of Greaves’ inches are eqiial 
to 765*03 of the present British imperial inches; 
or in fact that Greaves’ measuring-rod was based on 
a standard foot much closer to the truth, than most 
persons hav*c hitherto deemed possible or likely. 



LENGTH OF THE CUBIT OF MEMPHIS. 

From a comparison of Professor Greaves’ measures 
of various parts of the Great Pyramid, Sir Isaac 
Newton deduced a value in British inches for the 
length of the cubit of the ancient city of Memphis, 
or of ancient Egypt generally ; and arrived thereby 
at a quantity very fairly close to that which has 
been subsequently determined on perfectly different 
grounds by later investigators : few of whom, how- 
ever, appear to expect a precision of more than two 
or tliree tenths of an inch. 

The method on which Sir Isaac Newton pro- 
ceeded was based on the assumption, — that if the 
Great i'*j, rnmid was built by Egyptian workmen, 
there was a probability that even numbem of whole 
lengths of their favourit<‘ linear stamlard — or tlie 
Memphian cubit, — would be en plo^'etl by them, for 
practical convenience, in laying off" the chief lengths, 
breadths, and heights throughout the structure. 

This principle seem.® to contain lionu; truth, but 
is not always to be implicitly depended on ; for 
many circumstances connected with either use or 
art, may require fracti*>nal, and very intricate frac- 
tional, portions of a mbit to be iniroduced into 
some parts of a build big, even because whole 

VOL. u. 


V 
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cubits are introduced into another. Further also, 
if the length of the part measured, be very great, 
and the difficulties of measurement notable, — as in 
the side of the base of the entire Pyramid, — ^the 
errors of observation may exceed the length of any 
possible fraction of the cubit ; and some number of 
whole cubits can then be placed by the modern 
observer with perfect ease, but not propriety, within 
the limits of his several observations, and claimed 
as being the length originally intended. 

To keep therefore on the .safe side, I have con 
fined myself, in a similar inquiry based on my own 
measures, to interior features of the Pyramid only ; 
and to cases in which, lK)th the whole lengths were 
small, as of 2, 4, or more cubits, — if cubits existed 
at all ; — and the eiTor of observation was probably 
under a tenth of an inch. 

The final mean of the whole set of determinations 
obtained in this manner = 2 O’ 7 3 British inche.s, as 
the length of the cubit employed by the masons 
engaged in the Great Py^ramid building, or, that of' 
the ancient city of Memphis ; and which cubit neeu 
not, and actually is not, by any means the same as 
the cubit tyq)ified in the more concealed and sym- 
bolized metrological system of the Great Pyramid. 

The above leng^^h for the Memphis and Great 
Pyramid cubit comes very near the mean of Sir Isaac 
Newtoii's, Sir Gardner Wilkinson's, Mr. Perringa, ’ 
and other determinations — hitherto considered, 
= 20’70 inches ; but the nearness is accidental 
only, for our individual re.sulta are found anywhere 
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between 20-10 and 21-36 British inches; and some of 
theurs are almost as wide. The best of them, indeed, 
are usually between 20*6 and 20’8 British inches ; 
thus a preserved cubit recently found in pulling 
down a building at Thebes, supposed to date about 
1000 B.C., is mentioned by Sir Gardner Wilkinson, as 
equal to two ordinary cubits, each of 20-65 inches 
long ; and he makes the cubit-marks of the Elephan- 
tine Kilometer, dating from the Roman Emperors, 
= 20-63 inches, but mentions a French determina- 
tion of the same = 20-73 inches ; and likewise 
notices a stone with 10-14th8 of a cubit built into 
the wall at Elephantine, and part apparently of an 
older Nilometcr, where the cubit was =21-0 British 
inches. The cubit of the Kilometer at Cairo is 
given by the same author at 21*4 English inches, 
but attributed to no earlier authority than an Arab 
Caliph about A.D. 860. 

The 'lifferences amongst our own results are 
partly due to dilapidation effects, but are partly 
dependfut also or variations introduced by the 
bnildeis, or actual error' in their work : as when 
the breadth of the Grand Galleiy varies in different 
parts of its length, m-egularly, anywhere between 
81-7 and 83-0 inches. Another source of error is 
more uncertain, as where two parts taken by Sir 
Isaac Kewton and most other writers as certainly 
■ intended to be the same i:i measure, are found to 
be positively different. An example < i tliis is pre- 
sented in the breadth .'=:id height of the ramps, 
assumed by Sir Isaac to be equal, but found by my 
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measures to be (on the mean of a number of places, 
but nowhere veiy uniformly), nearly an inch 
different, without a probable uncertainty of more 
than 1-1 0th of an inch. (See p. 83.) 

All the results are given without exception in 
the table below ; and may probably be held to indi- 
cate, that it was no principal object with the archi- 
tect of the Great Pyramid, to memorialize the exact 
length of the cubit of INIemphis in that manner : 
whUe they may further show, that the cubit of Mem- 
phis is an entirely different length from, and is 
never to be confounded with, the cubit of the sym- 
bolical Great Pyramid system, and the sacred cubit 
of the Israelites, which aitj both = 2 5 ‘02 5 British 
inches nearly. 


Parta of the Great Pjmmld measured. 


Breadth of entrance passage, 
Breadth of North doorway in 
Grand Gallery, . 

Breadth of Grand Gallery, . 

Breadth between ramps. 

Breadth of South doorway of 
Grand Gallery, 

Mean breadth of Bast and Wfet 
ramps, .... 
Mean height at right angles to 
incline of do., do., . 

King’s length, 

breedth, 

, Height, 

Meaii, . 


Mua5ni*Trl 
leuRth in 
liritish 
luchvE. 

Assumed 
to <*ot» ■ 
tain uf 
rulnte uf 
Mcmphi.s, 
the follow- 
InK nuin- 
btirw. 

Consequent 
Icngtli 
of the 
aiK lent 
cubit of 
Memphis 
in British 
iiichus. 

41 5 

2 

20 75 

42-2 

2 

21 10 

81*7 

A 

) 20-43 

83 0 


) 20-76 

40*8 


] 20-40 

42 7 

2 

} 21-35 

41 4 

2 

20-70 

201 

1 

20 10 

21 0 

1 

21 00 

412*6 

20 

20-63 

206 '3 

10 

20-63 

2301 

11 

20-91 



20*73 



, — 



SIR ISAAC NEWTON’S DISSERTATION 
ON CUBITS. 


‘ A Dissertation upon the Sacred Cubit of the 
‘ Jews (Hebrews rather, or Israelites) and the 
‘ Cubits of the several Nations ; in which, from 
‘ the Dimensions of the greatest Egyptian Pyra- 
‘ mid, as taken by Mr. John Greaves, the antient 
‘ Cubit of Memphis is determined. 

‘ Translated from the Latin of Sir Isaac Newton, 

‘ not yet published.' And now extracted from 
‘ Miscellaneous Works of Mr. John Greaves, 

‘ Professor t>f Astronomy in the University of 
‘ Oxford : many of which arc now first published. 

‘ V«>1. II. Published by Thomas Birch, M.A., 
‘ F P S., and Member of the Society of Anti- 
‘ quaries, London. — 1737.’ 

‘ To the description of the Temple belongs the 
‘ kuov, ledge of the Sacred Cubit ; to the uuderstand- 
‘ ing of which, the knowleilgc of the Cubits of the 
‘ difierent nations will be ciuiducive. 

‘ The Roman and Greek Cuhiti^ were a Foot and 

' ‘ Vitruvius lib. 3. Hero iu taagogo. Hesycbii's. Suiclas in voci- 
‘ bus irXiBfiov & irouf. Columella lib, 5 , do Ko liiisti* 4, qu' enbitum 
^ nomhiat eemiptdem^ quasi pf’dis & acmis. Vid. Sl Frontia. do Limit. 
^ Agrorum; & Isidor. Hispalensc m. iib. 15, e ^5. Authors are agreed 
^ upon those Cubits, amongst whom Ayrico^a 'vnd Me. Oreatx'* aro e8|>e- 
cially to be conaultocL’ 
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‘ a half, and, like the Sacred Ouhit, consisted of six 
‘ Palms, and twenty four Digits. For the Roman-ondi 
‘ Greek Feet contain’d four Palms, ecoA sixteen Digits. 
‘ The Roman Foot was likewise divided into twelve 
‘ UncicB or Pollices, and was equal to of the 

‘ English Foot, as Mr. Greaves, who examined dili- 
‘ gently the antient monuments in Italy, and consi- 
‘ der’d the arguments of former writers, as Philander, 
‘ Agricola,Pcetus, Villalpandas,Snellms,eLndi others, 

* has determined with the greatest accuracy of all 

‘ other authors. The Roman Cubit is therefore 
‘ English Foot. 

‘ Of the Greek Feet, the A ttic was most eminent. 

‘ Modem writers represent it as equal to a. Roman Foot 

* and a Semuncia of that Foot ; because the Greek 
‘ Stadium consisted of six hundred Greek Feet; 

‘ and a Roman Milliare, or Mile, of a thousand of 
‘ the greater Roman Passus, or five thousand Feet ; 

‘ and antiently eight Greek Stadia were equal to a 
‘ Roman Milliare. But it is probable, that the 
‘ nearest round numbers were used here ; and if wt; 
‘ say, that the antients sometimes made the Stadium 
‘ equal to an hundred and twenty-five Passus, that 
‘ proportion might be deduced, not from a compari- 
‘ son of the Feet with one another, but from the fore* 
‘ going proportion of the Stadium to the Milliare , 
‘ express’d very near the truth in round numbers. 

' This conjecture is confirm’d by reflecting, that 
‘ Polybius, cit.cfl by Strabo, receded from this vulga-r 
‘ computatioii, and represented the Milliare as equal 
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‘ to 8 Stadia, and one-third part ; by which means 
‘ the Attic Foot will be equal to the Roman. The 
‘ former computation is favour’d by the Ptolemaic 
‘ Foot, which is equal to a Roman Foot and a 
‘ Semuncia, if the latter Foot was deriv’d from the 
‘ Attic. The latter computation is countenanc’d by 
‘ the Porphyry pillar dug up at Rome, with this in- 
‘ scription, nOA> &. that is, nine Feet ; for the Foot 
‘ of this pillar, as measured by Philander, exceeded 
‘ the Roman foot only a ninth part of an Uncia. 

‘ This difference shews the Foot not to be Roman, 

‘ and the inscription proves it to be the Greek Foot. 

‘ But whether it was the Attic Foot, let others de- 
‘ termine. Till something more certain shall appear, 

‘ we siiall assume nothing, but that the Attic Foot 
‘ was neither less than the Roman, nor greater than 
‘ the Roman above a Semuncia. This being granted, 

‘ we sliall have the magnitude of the A ttic Cubit to 
‘ pretl j great exactness. 

■ The Derail, or Arabian Cubit' consisted in like 
‘ lasinnur of six Palms, and 24 digits ; and, in my 
‘ opinion, was very near equal to t]iei?owi<(7i or Attic 
‘ Cubit. For it was a fifth part of the Foyal Cubit 
‘ of AEgxj'pt : that is, as will immediately be shewn, 

‘ four simple Cubits of AEgnpt, which are now equal 
‘ to five Roman one;^ 

‘ Three Arabian Miles woi'e likewise equal to the 

Persian Parasanga, that is, to thirty Stadia, 

‘ Qeograph. Ara'^ M tihutrnh I Jhn Afesoml^ <|uototl 
* by Mr. Greaves,'* 
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* and consisted of 1000 Orgy ice, or Arabian Paces, 

* that is, 4000 Cubits ; by which means the Arabian 
‘ Cubit will be equal to the Attic. For the wander- 
‘ ing Arabians at first serving in war under the 

* Romans, and afterwards founding an empire in 
‘ Syria, learned from the conquered people the 

* money, weights, and measures of the Romans and 
‘ Greeks. We shall pass over this Cubit therefore, 
‘ and proceed to those which are more antient. 

* From the Pyramids of /Egypt accurately mea- 

* sured by Mr. JoJm Greaves, I collect the length of 
‘ the antient Cubit of Memphis in this manner. 

‘ The side of the first Pyramid was 693 English feet. 

‘ ft is very probable, that at first the measure of it 

* was determined by some round number of JEgyp- 
‘ tian Cubits. Ihn Ahd Alhokm, quoted by Mr. 

‘ Greaves, tells us, that the measure of each side was 
‘an 100 Poyid Cubits of the anticut times. But it 
‘ is probable, that tlie /Egyp^tuois learn ’d, from the 
‘ OrgyiiB of the Greeks, their mejisure of four Cubits 
‘ of Memphis, and gave it the name of the R/^ycf 
‘ Cubit. Thus the side of the Pyramid will be 400 
‘ simple Cubits, or four Arource; and the Cubit of 
‘ Memphis will be equal to 1 t^o%% English 

‘ Foot. 

‘ That the Pyramid was built by the Cubit of this 
‘ magnitude, appears from several dimensions of it. 
‘ The square puosage lejiding into it of polished 
‘ marble w.is in breadtii and height 3xV<fo 
‘ English Foot ; that is, two of tlie above-mentioned 
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‘ Cubits of Memphis. And of the same breadth and 
« height were the four other galleries. In the middle 
‘ of the Pyramid was a chamber most exquisitely 
‘ form’d of polished marble, containing the monu 
‘ ment of the king. The length of this chamber was 
‘ 34^^ English Feet, and the breadth ; that 

‘ is, it was 20 Cubits long, and 10 Cubits broad, the 
‘ Cubit being supposed to be of the English 

‘ Foot. The difference between this measure and 
‘ the former is l or one-thirtieth of a Foot, 

‘ that is, about one-seventh of an Inch ; an error of 
‘ no importance, if we consider the much greater 
‘ irregularities observ’d by Mr. Greaves in the best 
‘ buildings of the Romans. The roof of this chamber 
‘ consisted of nine oblong and parallel stones ; the 
‘ seven middle ones of which were of the same 
‘ breadth, but the two outermost were less by half 
‘ in brea lth than the rest ; and the breadth of them 
‘ all together was equal to the length of the chamber, 

‘ or t< t 20 Cubits ; so that the length of the middle 
‘ sloms was two Cubits and an half. The marble 
‘ galleiy, which led into this cna^ober, was six feet 
‘ and 87 of 100 parts of a foot ; that is, 4 Cubits of 
‘ the chamber, in breadth. In the middle of this 
‘ gallery was a way of polished marble, 3 feet ; 

‘ that is, 2 Cubits >road ; and on both sides the 
‘ way were two banks, like benches, of polish’d 
‘ marble likewise, broad, and 1 f oVii feet 

‘deep; that is, in breadth and de[fiJi one Cubit. 

^Vho will therefore imagine, that so many dimen- 
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‘ sions not at all depending upon each other, should 
‘ correspond by mere chance with the length of* the 
‘ Cubit assigned by us ? 

‘ Besides, the division of this Cubit into 6 Palms 
‘ is evident from the dimensions of the Pyramid. 
‘ For the height of the gallery, according to Mr. 
‘ Greaves, was about 26 Feet, that is, 15 Cubits. 
‘ Subtract the height of the benches, and the remain- 
‘ ing height will be 14 Cubits. This was divided 
‘ into seven parts, according 
‘ to the 7 ranges of the 
‘ stones in the walls of the 
‘ gallery ; and every upper 
‘ range projected over the 
‘ lower about three inches, 

‘ as is represented in the 
‘ annexed figure ; where A B 
' expresses the breadth of 
‘ the way, A C 1) the bank 
‘ or bench, D E the lieight 
‘ of the first range of stone, 

‘ E F the projection of the ^ 

‘ second range, and F O the 
‘ height of it ; G H the pro- ^ 

‘ jection of the third range, 

‘ and H I the height of it ; 

* and BO on to the roof K L,^ 

* which a'o.swcrs to the way 
‘ A B. I’he height therefore 

■* of every range of stone was two Cubits ; and the 
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6 projections E F, OH, &c., answering to one 
Cubit, were Palmares. 

‘ There are likewise, in the king’s monument 
above-mentioned, specimens of the division of the 
Cubit. For since the Cubit 2) (7 is li'Wo of a 
Foot, and consequently the Palm of a Foot, 

ten Pahns will be 2 ^ 80 % Feet ; seven Palms and 
three Digits will be Feet ; and twenty-five 

Palms and two Digits will be Feet. Now 

Mr, Greaves found the measure of the height of 
■ the monument within to be 2 Feet, the breadth 
within to be Feet, and the length of the 

exterior superficies to bo 7 Feet, 3 Inches and an 
half ; that is, 7iVd^ Feet. The height of the 
monument within was therefore 10 Palms, the 
breadth within 7 Palms and 3 Digits, and the 
' length of the exterior superficies 25 Pahns and 2 
Digits, without any sensible error. The height and 
' breadth of the exterior superficies was 3 Feet, 3 
Inches and 3 quarters ; that is, 11 Palms and 2 
‘ Digits and a quarter, if Mr. Greaves has been suf- 
‘ iicieiidy exact in setting clown the dimensions 
' of it. 

‘ There are also other specimens of this Cubit ; 
as particularly that the whole length of that gal- 
lery, with the hypot ienuse of a rectangular triangle, 
whose base was 15 Feet, and height alwout 5 or 6 , 
or perhaps 7 Feet, being measured by a cord, was 
154 Feet. Subtract the hypot uenuse, and there 
will remain the length of the gailery, 138 Feet; 
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* that is, 20 times the breadth, or 20 tU>yal Gvhits. 
‘ Two other galleries were likewise measured,* and 
‘ found to be in length 110 Feet, that is, sixteen 
‘ Royal Guhits ; and another Chamber was in 
‘breadth about 17 Feet, that is, 10 Cubits; and 
‘ an Anticaineretta, or Anticloset, was in length 7 
‘ Feet, in breadth about 3^ Feet ; that is, 4 Cubits 
‘ long, and about 2 Cubits broad. And it is my 
‘ ojunion, that the Pyramid was built throughout 
‘ after the measure of this Cubit. 

‘ If any person shall hereafter exhibit in this 
‘ manner the dimensions of the remains of the old 
‘ buildings of the Babylonians and other nations, it 
‘ will not be difficult to determine from thence tlic 
‘ antient Culjits of those countries. In the menu 
‘ time I shall produce one instance, which occoirs, as 
‘ a* specimen of this calculation. Mr. Piu'chas^ in- 
‘ forms us, that there is still extant between the 
‘ antient Babylon and Baydad, a vast rude struc- 
‘ ture of brick ; the bricks of which liis friend M r 
‘ Allen found to be one Foot long, eight Jiichcs 
‘ broad, and six Inches thick ; he means Inches of 
‘ the Etujlish Foot. These proportions shew, that 
‘ the bricks were regularly formed, and consequently, 

‘ that in the making of them regard was had to some 
‘ particular measure used by the Babylonians, which 
‘ was of great use, to enable the workmen from the 
‘ number of bricks to determine immediately the 
' dimensions of the walla with respect to the iengUi, 

* ‘ Pilgrimage, jiar. i, lib. 1. c. 11.’ 
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‘ breadth, and thickness, and vice versd to compute 
‘ the number of the bricks necessary to the building 
‘ of the wall agreed upon. As the Babylonians 
‘ therefore measured their buildings by Cubits, it 
‘ follows, that the bricks according to their length, 

‘ breadth, and thickness conjunctly must compose 
‘ the measure of the Cubit. Now two bricks accord- 

* ing to their length, three according to their breadth, 

‘ and four according to their thickness, form the 
‘ same measure ; and consequently the measure is 
‘ that of a Cubit. A Babylonian Cubit is therefore 
‘ equal to two English Feet ; and the component 
‘ parts intimate the division of this Cubit into six 
‘ Palms, so that the dimensions of the bricks may be 
‘ express’d in round numbers of Palms ; tlie length 
‘ by 8 Palms, the breadth by 2, and the thickness by 
‘ IJ. This Cubit may perhaps be determined hete- 
‘ after with more exactness by a greater variety of 
‘ obserA^ations. 

‘ The magnitude of the Persian Cubit, I think, 
‘ may be determin’d from their Parasanga. For 
‘ it is to be considered, that the greater measures, 
‘ which exceeded the human members, u.s’d to be 
‘ deduced from the lcs.ser by multiplication, in w'hich 

* multiplication the denary and sometimes the 
‘ binary numbers wet e employ’d. Thus the Romav} 
‘ Calamus or Pertica consisted of ten Feet ; the 

Scrupulum of ten Feet in length, and ten in 

‘ Vide Hygin. de Liiaitib. ci-uetituend. A Siculnm Flnccum de 
‘ Condit. Agrorum.’ 
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‘ breadth ; the Verstis of an hundred Feet in length, 
‘ and an hundred in breadth ; the Clima (a measure 
‘ deriv’d from the Greeks, as the name shews) of 
‘ ten Orgyiw in length, and ten in breadth ; the 
‘ Actus of two Climata in length, and two in 
‘ breadth ; the Jugerum of two square Actus in 
‘ length ; the Becumanus of ten Actus in length, 

‘ and ten in breadth ; the Genturia of ten Becumani 
‘ in length, and ten in breadth, within Italy ; but 
‘ without, of twice that number ; the Saltus of an 
‘ hundred Becutnani in length, and an hundred in 
‘ breadth ; the Milliare, or Mile, of a thousand 
‘ Passus in length ; and the Iter Bid, or Ba-i/ii 
‘ Journey, of twice ten Milliaria. The Greek Reed, 

‘ called "AKaiva, consisted of ten Feet ; the Clima 
‘ of ten Feet in length, and ten in breadth ; the 
‘ Plethrum of an hundred Feet in length and breadth ; 

‘ the Stadium of an hundred OrgyioB in length ; and 
‘ the ltd Did, according to Herodotus, of two hixn- 
‘ died Stadia. And in the province of Gyrene, in 
‘ the lands which Ptolemy a Greek king of Mgypt. 

* left to the Roman people, the^ Plinthides consisted 
‘ of fifty Limites in length, and fifcy in breadtl; ; 

‘ and each side of those square Limites were ten 
‘ Stadia. 

‘ It appears also from several instances, that as 

* the western nations proceeded from the Foot raul- 

‘ tiplied by ten, so the eastern did from the Cubit ■ 
multiplied in the same manner. Thus among the 

1 * Hygin. do Limit, constit.* 
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‘ Jews, a nation us’d to the feeding of cattle, the 
‘ Kihrath Terrcs or pasture-land, sufficient, I think, 

‘ for a flock under one shepherd, was determined by 
‘ the space of a thousand Cubits, and a Sabbath-day’s 
‘ Journey by that of two thousand Cubits. And 
‘ thus among the Mgy'ptians, the Aroura consisted 
‘ of an hundred Cubits in length, and an hundred in 
‘ breadth. And because the Egyptians every year 
‘ after the inundation of the Nile divided their lands 
‘ into ArourcB, the Keed ought, for the greater expe- 
‘ dition in measuring, to consist of ten Cubits, that 
‘ by the repetition of ten they might make an 
‘ Aroura. And for the like reason the greater 
‘ measures, into which those lands were divided, 

‘ ought to consist of tens and hundreds of Ar cures. 

‘ The greater measures therefore of the antient 
‘ nations consisted of the round numbers of those 
‘ lesser measures from which they were derived ; and 
‘ consequently the Schoeni of the Egyptians and 
‘ other eastern nations, and the Parasanges of the 
‘ Persians, consisted of round numbers of Cubits. 
‘ Now the least Schcenus of the j^gyptians, by the 
‘ testimony of Artemidorus and Strabo, was equal 
‘ to thirty Grech Stadia ; and the Parasanga , by 
‘ the testimony of Herodotus, XenojAwn, Hesychius, 
‘ Suidas, Agathias, and others cited by Strabo, was 
‘ likewise equal to thirty Stadia ; and the round 
' ‘ number of Cubits, to which so many .Stadia were 
‘ equal, are ten thousand. That ScJiosnus therefore 
‘ consisted of 10,000 Outnts of Memphis, and the 
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* Paramnga of as many Persian Cubits ; and 10,000 

* of the Cubits of both kinds were equal to 30 
‘ Stadia. 

‘ The calculation of the dSgyptian Cubit is con- 
‘ firmed by the present Cubit of the Mgyptians used 
‘ in the city of Grand Cairo, which Mr. Greaves 
‘ found to be of the English Foot. This 

‘ Cubit approaches nearer to the antient Cubit of 
‘ Memphis, than to the lesser Cubits of the Greeks, 
‘ Romans, and Arabians who reigned in ^gypt ; 
‘ and therefore it seems to bo derived from that of 

* Memphis. But it is greater than that. And what 
‘ wonder is it, that a measure should be somewhat 
‘ increased in the space of above 3000 years 1 The 
‘ measures of Feet and Cubits now far exceed the 
‘ proportion of human members ; and yet Mr. 

* Greaves shews from the .Egyptian monuments, 
‘ that the human stature was the same above 3000 

* years ago, as it is now. The measures therefore 

* are increased, the reasons of which may be assigned. 
‘ The instruments, which use to be preserved as 
‘ standards of measures, by contracting rust are in- 
‘ creased. Iron beaten by the hammer may inseii- 

* sibly relax in a long space of time. Artificers 
‘ likewise, in making instruments, choose to err in 
‘ tlie excess of the materials ; and when by filing 
‘ they attain any measure, which they think suffi- 
‘ cient, they stop, knowing that they can soon cor- 
‘ rect that little excess by filing, if their master 
■ should complain of it ; but that they cannot 
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‘ remedy a defect. Let us suppose therefore, that 
‘ all fueasures have increased by degrees, especially 
‘ in the first ages, when less care was taken of 
‘ them ; and the Cubit of Memphis^ about the time 

* of the Roman Empire, will be a mean between 

‘ the antient and the modem Cubit, but will ap- 
‘ proach nearer to the modem. The antient Cubit 
‘ was of the English Foot, and the modem 

‘ is of the English Foot. The mean there- 

* fore between them will be about or 

‘ of a Foot. Now 10000 of such mean or middle 
‘Cubits make, as they ought, about 30 Attic 
‘ Stadia. 

* The former calculation of the Persian Cubit is 
‘ confirmed by the Arisk, or modern Persian Cubit, 

‘ which (being doubled, as I suppose) Mr. Greaves 
‘ found by measuring to be 3iWo of the English 
‘ foot. If half of this was the simple Cubit, and it 
‘ increased from the time of the Greek and Roman 
‘ Empire after the manner of the Cubit of Mcnvphis, 

* it must an tiently have been about of the Eng- 

‘ lish Foot. Herodotus stiles this Cubit, compared 
‘ with the Cubits of the Greeks and neighbouring 
‘ nations, the middling Cubit ; arul tells us, that the 
‘ royal Persian Cubit was larger than it by 3 Digits. 
‘ If we understand l)y them. Digits of the middling 
‘ Cubit, which was more known to the Greeks, the 
‘ royal Cubit will be to the middling Cubit, as 27 to 
‘ 24 ; and since the middling Cubit is the 

‘ BnglisJi Foot, the roj^al Cubit will be about i- 

VOL. 11. z 
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‘ Now 10000 of such Cubits make, as they ought, 
‘ about 30 Attic Stadia. * 

* The preceding computations are likewise con- 
‘ firm’d by a certain general reason, by comparing 
‘ the Feet and Cubits used at first in every nation 
‘ according to the proportion of the members of a 
‘ man, from which they were taken. For the Foot 
‘ of a man is to the Cubit or lower part of the Arm 
‘ of the same man as about 5 to 9, as I my self have 
‘ measur’d, and any person may easily find by his 
‘ own body. And the oldest Feet, of which any ac- 
‘ count has been transmitted to us, are the Roman, 
‘ the Ptolemaic, and the Drusian Foot at Tongeren 
‘ in Germany, the last of which is equal to 13 J 
‘ Uncice of the Roman Foot, And to these three 
‘ Feet, according to the proportion of 5 to 9, answer 
‘ the three Cubits, lyVo^o^j of the JSnglish Foot, 
‘ I-^o^cmtj of the English Foot, and 1 t?^Vo^o> of the 
‘ English Foot ; and of about these magnitudes arc 
‘ the antlent t/ubits determined by us above, viz., 
‘ those of Memjihis, Babylon, and Persia ; to whit'li 
‘ add that of Samos, which Herodotus represents as 
‘ equal to the Cubit of Memphis. The Greek and 
‘ Roman Cubits, which were secondary measures, 
‘ adapted to the measures of the Feet before received, 
‘ ought not to come under consideration here. 

* The Cubits of the Eastern Nations, with which 
‘ the Jexos were surrounded, being determined in 
‘ this manner, we may from hence form a conjecture 
‘ concerniug the magnitude of the Jewish Cubit. 
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‘ The vulgar Jemi^ Cubit ought not to be greater 
‘ thah them all, nor the sacred Cubit less than them 
‘ alL The opinion of Villalpandus and others there- 
‘ fore is to be rejected, who represent the vulgar 
‘ Cubit as equal to two Roman Feet and an half ; 

‘ and I think them likewise mistaken, who make the 
‘ sacred Cubit and Attic Cubit equal. That the 
‘ sacred Cubit was very large, appears from the 
‘ Jennsh Calamus or Reed, which contained but six 
‘ of these Cubits ; and from the antiquity of this 
‘ Cubit, since Noah measured the Ark with it. How- 
‘ over, it is not to be magnified in such a manner, 

‘ that the vulgar Cubit (which in the time of Moses 
‘ was called the Cubit of a man. Rent. iii. 11.) should 
‘ much exceed the Cubit of a tall man. But we shall 
‘ circumscribe these Cubits in narrower limits in the 
‘ following manner. 

‘ We learn from the Talmudists and Josephus, 
‘ that the Jews used the measure of four sacred Palms 
‘ instead of the Greek Cubit. The Greek Cubit there- 
‘ fore approached nearer to 4 Jewish Palms than to 
‘ 5 or 3 ; that is, it was less than 4| Palms, and 
‘ greater than 3i. Hence it follows, that the sacred 
‘ Cubit of 6 Palms was leas than Feet* and 

' greater than 2 Attic Feet. 

‘ The stature of the human body, according to the 
‘ Talmudists^ contains ab< >ut 3 Cubits from the feet 
‘ to the head ; and ii the feet be raised, and the arms 

' ‘This proportion is expressly sot down in Mishnaiotkf Tract, de 
‘ cap. 4. H in Oonimei&t.* 
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‘ be lifted up, it will add one Cubit more, and con- 

* tain 4 Cubits. Now the ordinary stature of men, 
‘ when they are bare-foot, is greater than 6 Roman 
‘ Feet, and less than 6 Roman Feet, and may be 

* best fix’d at 5 Feet and an half. Take the third part 
‘ of this, and the vulgar Cubit will be more than 20 
‘ UncicB, and less than 24 Uncice of the Roman Foot ; 
‘ and consequently the sacred Cubit will be more than 

* 24 UncicB, and less than 28^ Uncice of the same Foot. 

* Josephus writes, that the Pilktrs of the great 

* court were as large as could be embraced by three 

* men with their arms join’d. The Orgyia or Fathom 

* of a man is commonly supposed equal to the stature 
‘ of the same man, but in reality exceeds it about 
‘ one Palm of the Roman Foot. The common 
‘ people use the nearest round numbers ; in this 
‘ case the true numbers are to be employed ; add 

* therefore a Palm to the measures of the stAture of 
' a man above express’d, and the sura being tripled, 
‘ 15| RonuiJi Feet will be greater, and 18f less than 
‘ the circumference of the pHLar. 

‘Now that circumference, according to the Tal- 
' mudists and Josephxis, was, as above, 8 Cubits, it 
‘ least in the inner court. Taking therefore about an 
‘ eighth part of the preceding numbers, the sacred 
‘ Cubit wiU be greater than two Roman Feet, and 

* less than two and a third. We have taken hero 
‘ the pillars of both courts, that is, in thickness, tho’ 
‘ not in lieight. It is certain, that the pillars of the 
‘ inner court were not thicker than those of the outer 
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* court ; and therefore the latter computation must 
‘ necessarily be admitted. 

‘ A Sabbath-day’s journey, by the unanimous 
‘ consent of the Talmudists and all the Jews, was 

* two thousand Cubits. Hence the Chaldee inter- 
‘ preter upon Ruth i. 6. says, “ We are commanded 
‘ “ to observe the Sabbath and good days, so as not 
‘ “ to go above two thousand Cubits.” The Jews 
‘ describing this journey, instead of Cubits, somc- 
‘ times substitute Paces. Erasmus, in his notes 
‘ upon Acts i. 12. writes thus concerning the Sab- 
‘ bath-day’s Journey ; The Evangelist means the 
‘ .space of two thousand Paces. It was not lawful 
‘for the Jews to travel farther on the Salhath-day. 

‘ This is asserted by St. Jerome, writing to Algasia, 

‘ in his tenth question, viz. that the Jews religiously 
‘ observed not to ivalk on the Sabbath-day above 
‘ two thousand Faces, agreeably to the appoiiUment 
‘ of Akiba, Simeon [the J usQ and Hillel, Rabbins, 

‘ whom they use to call our masters. Thus writes 
‘ Erasmus, who reads passus in St. Jeronne, and not 
‘ pedes, as it is corru[)tly in the printed editions of 
‘ that father. And hence in Numb. xxxv. 4. instead 
‘ of a thousand Cubits, the Latin interpreter substi- 
‘ tutes a thousand Paces. But we must take ctvre 
‘ not to understand I:>y them the Roman or Greek 
‘ Paces ; for in Sebbolch Lecheth, Tract, 22. cap. de 
‘ Sahbat. those Paces are tiius described : Samuel 
‘ traveU’d thro’ the valley, and knew not 'he limit 
‘ of the Sabbath. A. SablKtth-d< ' y’.^- journey is two 
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‘ thousand middling Paces. As if he had said, a 

* Sabbath-day’s journey is a journey of two thou- 
‘ sand paces of a man travelling upon a sabbath, 

* not with speed, as in the Roman Paces, not too 

* slowly, but moderately, in the manner of those 

* who travel on the sabbath-day. Now men of a 
‘ middling stature, in walking in this manner, go 
‘ every step more than two Roman Feet, and less 
‘ than two and a third. And within these limits 
‘ was the sacred Cubit circumscribed. 

* The Talmudists write, that the height of the 

* steps, by which they ascended to the inner 
‘ court, was half a Cubit, and their retractions half 

* a Cubit. They mean the sacred Cubit ; and we 
‘ see that Josephuses computation, with regard to 

* the height of these steps, corresponds with them. 
‘ Now Vitruvius determines, that the height of 
‘ steps ought not to be more than 10 Roman Unci(B, 
‘ and the rcti'actions not less than 1 8 Uncice ; whence, 

* since the Jcics make the height equal to the rotrac- 

* tions, we must suppose that tliey took a middle pro- 

* portion, and that the height, as well as the retroe- 
‘ tions, made about 12 , or at most 13 Roman Unci<.e. 

* The middle proportion between 10 and 18 is about 
‘ 1 83 ^. And I should be inclined to maintain, that 
‘ this height was not at all exceeded, lest it might 

* have been difficult to ascend the steps. The sacred 
‘ Cubit therefore was less than 27 Roman Uncial, but 
‘ not less than 24 Uncice, in order that the retrac- 
‘ tions ol‘ the steps might not be too much lessen’d. 
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* The Cubit being thus circumscribed within cer- 
‘ tain limits, and the erroneous opinions of other 
* writers being thus refuted, we may now assign the 
‘ more exact measure of it with greater assurance ; 

‘ and this we shall do by the following argument. 

‘ It is agreeable to reason to suppose, that the 
‘ Jews, when they passed out of Chaldea, carried 
‘ with them into Syria the Cubit which they had 
‘ received from their ancestors. This is confirmed 
‘ both by the dimensions of Noah's ark preserv’d by 
‘ tradition in this Cubit, and by the agreement of 
‘ this Cubit with the two Cubits, which the Tal- 
‘ rmidists say were cngrav’d on the sides of the city 
‘ Susan during the empire of the Persians, and that 
‘ one of them exceeded tlio sacred Cubit half a Digit, 

‘ the other a whole Digit. Susan was a city of 
‘ Babylon, and consequently these Cubits were Chal- 
‘ daic. We may conceive one of them to be the 
‘ Cubit of the royal city Susan, the other that of 
‘ the city of Babylon. The sacred Cubit therefore 
‘ agreed with the Cubits of divers provinces of 
‘ Babylon as far as they agreed with each other ; 

‘ and the difference uras so small, that all of the,m 
‘ might be derived in different ’.ountries from the 
‘ same primitive Cubit, the Jewish Cubit being less 
‘ enlarged after sacred things began to be deter- 
‘ mined by it. This therefore was the proper and 
‘ principal Cubit >f the Jews. But that people 
‘ afterwards going down into JEgypt, and living for 
‘ above two hundred years under the dominion f)f 



360 


SIB ISAAC newton’s 


[sect. V. 


‘ the JEgyptians, and endurging an hard service 

* under them, especially in building, where the 
‘ measures came daily under consideration ; they 

* must necessarily learn the JEgyptian Cubit. 
‘ Hence came the double Cubit of the Jews^ viz. 

* that of their own country, and the adventitious 
‘ one, which, from its being used upon ordinary occa- 
‘ sions only, was esteemed vulgar and profane. This 
‘ hypothesis is confirmed by the proportion of the 
‘ Cubits to each other. For the Babylonian Cubit 

* of two English Feet is to the Cubit of Memphis 

* of of the English Foot, as 6 to 5 that 

‘ is, as the sacred Cubit to the vulgar Cubit very 
‘ near. The small fraction of might arise 

‘ from either the difference of the Babylonian 
‘ Cubits, or the greater antiquity of the Babylonian 

* building, than of the pyramid, or the dimension 
‘ of the brick, expressed not in the exact, but tlio 
‘ nearest round numbers. 

‘ Suppose the thickness of the brick to be 

* English inches, the breadth 8^ inches, and the 

* length 12 1 inches ; and a Cubit double that 
‘ length will be to the Cubit of Memphis as 6 to 

‘ I am inclined therefore to think, that the Cubit of 

* Memphis, at the time when the Jews went down 
‘ into JEgypt, was equal to 6 Palms of the Chaldoeo- 
‘ Hebraic Cubit ; and that the Jeios thus deterniin- 

* ing the magnitude of that Cubit by five Palms of 

* the proper Cubit, the Palms of Memphis became 
‘ at last neglected, and the double Cubit, witli only 



SECT. V.l DISSERTATION ON CUBITS. 


361 


‘ a simple Palm, remained among the Jews. Besides, 

* as it is reasonable to suppose, that the profane and 
‘ adventitious Cubit agreed with the Cubits of the 
‘ nations round about, viz» those of Memphis, Samos, 

‘ and Persia ; so it appears from the following argu- 
‘ ment, that this Cubit was the same with that of 
‘ Memphis. The different measures of the Cubit of 
‘ Memphis, taken from different parts of the Pyra- 
‘ mid, were ItWoj 1 1 of the English 

‘ Foot. .To these measures in the proportion of the 
‘ sacred Cubit to the vulgar Jewish Cubit are the 
‘ measures 2 and 2^;^^ of the Eng- 

‘ lish Foot, which in UncicB of the Roman Foot are 
‘ and 25^^*^, and consequently 

‘ fall in the middle of those limits, with which wo 
‘ have before circumscribed the sacred Cubit, and 
‘ which were 24 and 27 Unciw of the Roman Foot. 

‘ Thus therefore, by means of these limits, those 
‘ measures agree with the sacred Cubit, and consc- 
‘ qucnfly the measures of the Cubit of Memphis 
‘ agree with the vulgar Cubit. Supposing therefore 
‘ that the Jews learned the Cubit of Memphis in 
‘ .Egypt, and that it was their vulgar Cubit, and 
‘ consequently that in the time of Moses, and soon 

* after, when, as Mr. Greaves contends, the Pyramids 

‘ were built, the vulgar Cubit was of the same mag- 
‘ nitude with that of Memphis ; the sacred Cubit in 
‘ those times was iiot less than nor greater 

‘ than 25-^0^ Uncice of the Ronutn Foot Those, 
‘ who shall hereafter examine the Py ramid, by meti- 
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* suring and comparing together with great accuracy 

* more dimensions of the stones in it, will be able to 
‘ determine with greater exactness the true measure 

* of the Cubit of Memphis, and from thence like- 
‘ wise of the sacred Cubit In the mean time for 

* the precise determination of the Cubit of Memphis, 
‘ I should choose to pitch upon the length of the 
‘ chamber in the middle of the Pyramid, where the 
‘ king’s monument stood, being very large, and built 
‘ with admirable skill ; which length was the twen- 
‘ tieth part of the length of the whole Pyramid, and 
‘ contained 20 Cubits, and which was very carefully 

* measured by Mr. Greaves, as he informs us him- 
‘ self. And from hence I would infer, that the 
‘ sacred Cubit of Moses was equal to 25 Uncice of 
‘ the Roman Foot, and ^ of an U iicia ; or, what is 
‘ equivalent, that it had the same proportion to two 
‘ Roman Feet as IG to 15. 

‘ Mersennus in his treatise de Mensuris, Pro}). 1. 
‘ Cor. 4. writes thus : I find that the Cubit, {u2)on 

* which a learned Jewish writer, which I received 
‘ hy the favoxcr of the illustrious Hugenius, Knight 
‘ of the order of St. Michael, supposes the dimeri- 

* sions of the temple tvere formed^ answers to 22| 

‘ of our inches, so that it loants f of an inch of two 
‘ of our Feet, and contains two Koman Feet, and 
‘ Uvo Digits and a Grain, which is \ of a Digit. 

* The Paris Foot, with which Mersennus compared 
‘ this Cubit, is equal to IxMn of the English Foot, 
‘ according to Mr. Greaves ; and consequently is to 
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‘ the Bomobn Foot as 1068 to 967. In the same 
‘ proportion reciprocally are 23^ and 25^(y. That 

* Cubit therefore is equal to 26^^% UncicB of the 
‘ Roman Foot, and consequently falls within the 
‘ middle of the limits 25^\^ and 25'j'^%^, with which 
‘ we have just circumscribed the sacred Cubit ; so 
‘ that I suspect this Cubit was taken from some 

* authentic model preserved in a secret manner from 

‘ the knowledge of the Christians. Lest any person 
‘ should .be surprised, that the Cubit, which we have 
‘ concluded to have been in the time of Moses 
‘ inches, should not have increased more in 

‘ three thousand years ; he may observe, that the 

* Palms used in building at Rome, which was 
‘ antiently 9 Uncus of the Roman Foot, is now 
‘ equal to x^o"<y parts of the English Foot, that is, 

‘ Uncice, and consequently that in fifteen hun- 
‘ dred yearn it hixs increased but ^ of an Uncia, 

‘ thoiigh it was not preserved in a religious manner. 

‘ Some compute the Cubit from Solomons brazen 
‘ sea. Lest any objection should be raised from 
‘ thence, I shall briefly remark, that the bottom of 

* that sea ought not to be represented spherical, as 
‘ it generally is, but flat, in such a manner tluit all 
‘ the water might run out for the use of the priests, 

* and the vessel might stand conimodiously upon 
‘ the backs of the oxen, and the oxen not hinder 
‘ the priests from coming to the cocks. However I 
‘ would not represent it under a cylindrical figure. 
‘ The following one will be more beautiful. Let 
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‘ the line A B, of ten Cubits, be bisected in G; and 
‘ taking upon it A D, E of a Cubit each, erect 
‘ the perpendiculars ad c e b 

F, G G, E H, 

‘ each of them of 
‘ five Cubits, and 
‘ with the semiaxes 
^ A D,DF,im<i BE, 

‘ E H, describe the quadrants of the ellipses A F, 

‘ B If, and drawing the right line F H, the figure 

'A F G H B convolved round the axis G G, will 
‘ describe the external superficies of the vessel, 

‘ whose cavity, if it be an hand-breadth thick, will 
‘ contain about (?) thousand baths, supposing that a 
‘ bath was equal to twelve Roman Gongii (as Agri- 
‘ cola and others maintain) and that seven Gongii 
‘ and an hiilf will fill a Cubic Roman Foot, as Mr. 

‘ Greaves found by the Farnes:ian Gongius. It is 
‘ said likewise, that this sea contained three tliou- 
‘ sand baths ; whence some aflirm, that there were 
‘ two kinds of baths. Others understand a dry mea- 

* sure, whose Gmnnhis equalled half the contents ; 

* others suspect a various reading ; others imaginr,- 
‘ that the sea contained two thousand baths for daily 
‘ use, but, when full, could receive three thousand 
‘ baths. I shall not attempt to determine the dispute. 

‘ This is what I thought proper to lay down at 
‘ present with regard to the magnitude of this Cubit. 

‘ Hereafter perhaps those, who shall view the sacred 
‘ mount, a»id the monuments of the Chaldeans, by 
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‘ taking accurately the various dimensions of the 
‘ stones, bricks, foundations, and walls, and compar- 
‘ ing them together, will discover something more 
‘ certain and exact. 

* The Roman Cubit therefore consists of 18 Undce, 

‘ and the sacred Cubit of 25^ UncicB of the Roman 
‘ Foot ; and consequently those Cubits are to each 
‘ other in round numbers as 2 to 3 very near. And 
‘ this proportion is used by Josephus, out of regard 
‘ to the greater expedition in computing the bulk of 
‘ the buildings. For writing to the Romans^ he 
‘ eveiywhcrc puts three Romccn Cubits for about 
‘ two sacred Cubits, excci^t in . some of the most 
‘ eminent dimensions of the temple, properly so 
‘ called, and set down in scripture, in which case he 
‘ thoiight proper to retain the sacred Cubit. This 
‘ will appear by comparing the Cubits of Josephus 
‘ with the sacred Cubits of the Talmudists, in the 
‘ following tabic : — 





sM 




wS. ^ 

C5 ^ 

‘ Thr height of the wall Chajil | 

‘ Difference answering to the 10 bU'ijs, 

‘Height of tlic»se 19 stei>s, .... 

‘ Height of the Septum cancdlatum^ 

gates, . . . .j 

‘ Height of the altar, ..... 

‘ Breadth of the altar, ..... 

‘ Height of the temple within, 

‘ Circumference of the pillars. 

40 

25 

15 

15 

3 

30 

15 

15 

50 

60 

12 

26*» 

lC>i 

10 

10 

2 

20 
10 
10 
33i 
; 40 
! 8 

1 

20 

10 

10 

32 

40 

1 1 


‘ Josephus ’U Prologo Bvili Jiulaioi,* 



366 


SIR ISAAC NEWTON ON CUBITS. [SECT. V, 


‘ Thus likewise, where Josephus in a round num- 
‘ her makes the EaJiedras thirty Cubits, we must 
‘ write twenty sacred Cubits, or more exactly twenly- 
‘ two ; and the like reduction is necessary in all the 
‘ other numbers of Josephus’ 



LETTERS OF THE FREEMASONS. 

( 1866 .) 

' Sir, — I have been reading your work on the 
‘ Pyramid,* and have been very much amused. 

‘ Had you been a Freemason, or studied the rites 
‘ and ceremonies of the ancient mysteries, you 
‘ would have had no difficulty in understanding 
‘ what the Pyramids were built for. They were 
‘ simply places for initiating the neophytes in — and 
‘ as the mysteries in every country were fimereal, 

‘ the use of the sarcophagus is easily explained. 

‘ Should you care to investigate this hypothesis — if 
‘ what is certain can be called a hypothesis — you 
‘ may read to advantage the Rev. Dr. Collier’s 
‘ History of Initiation, and Faber’s Mysteries of 
' the Cainri, and Pagan Idolatry. 

‘ Freemasonry was the original of the “Mysteries.” 
‘ A pure society was in existence on the plains of 
‘ Shinar (before the dispersion) in which Divine 
* truths were taught by means of symbols. After 
‘ the dispersion the same symbols were used all 
‘ over the world, but the true inferjyrctation of 
‘ them was gradually lost ; except amongst the 

' Our Inheriiaticc in th** Gtvn* 
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‘ Essenes. If you read Josephuses account of that 
‘ sect, you -will be greatly entertained, and you will 
‘ find evidence of the fact that they were Free- 
‘ masons. The initiated easily understand his 
‘ allusions : the “profane” do not. — I am, yours 
‘ truly,’ (Signed) ‘ Oxoniensis.’ 

‘ P.S. — Extract from Greaves {Pyram. vol. ii. 
‘ p. 34) :~ 

* “ The places of initiation were indifferently a 
‘ '‘pyramid, a pagoda, or a labjrrinth, furnished 
‘ “ with vaulted rooms, etc.” ’ 

* “ Pits or ■wells ■were occasionally used in the 
‘ “ the mysteries.” — Faber’s Pagan Idolatry, vol. iii. 
‘ p. 187 , etc. etc. 

‘ The Pyramids, Cave of Elephanta, etc., the 
‘ Eound Towers of Ireland (built by pupils of Zoro- 
‘ aster) were all places of initiation.’ 


II. 

‘ Halifax, Kon , 1805 . 

‘ My dear Sir, — Do you remember my borrov 
‘ ing a Manual of Freemasonry from you, and being 
‘ greatly surprised at finding certain .symbols that 
‘ had attracted my attention previously, and luy 
‘ predicting to you that the day would come when 
‘ my .studies would throw a new light on the history 
* of the Pyramids ? I told you when the pi-ediction 
‘ was fulfilled I wouM remind you of it. 

‘ I forgt.n the correct date, but it was soon after 
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‘ you and I left Poplar Grove. Important dis- 
‘ coveries have recently been made in Egypt, which 
‘ render our conversation at that time of interest. 
‘ — I am, yours truly, 

(Signed) ‘ K. G. Haliburton. 

‘ Please write on the other leaf and return this 
‘ with your reply — as I wish to use them both. 

‘ John M‘Grkgor, Esq., Halifax.* 

(Mr. Haliburton is not a Freemason.) 


III. 


‘ Halifax, Nov. 215^ 186G. 

‘ Dear Sir, — I have a very distinct recollection 
‘ of my lending you a Manual of Freemasonry, and 
‘ of the conversation to which you refer, which took 
‘ place in 1853. 

‘ My Manual was burned with your library 
‘ January 1st, 185G. 

‘ 1 am glad to find that your expectations have 
‘ been realized in so singular a manner. — I am, 
‘ yours faithfully, 

(Signed) ‘John M'Gbegof. 

‘To R, G. Halibuktok, Esq., 

* Barrister, Halifax.’ 
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EXTRACTS FROM ETHOLOGICAL RESEARCHES 
BEARING ON THE YEAR OF THE PLEIADES. 
By R G. Haubuuton, F.S.A., F.RS.N.A., Barrister, 
of Halifax, Nova Scotia. 1863. 

On returning fx’om Egypt in 1865, I (C. P. S.) 
had much besought Mr. Halilmrton to prcpai'e a 
condensed account of his researches regarding the 
Pleiades year, for publication in this country : and, 
as he kindly informed me by letters from time to 
time, — he both began such a paper, or book, and 
had nearly completed it, when recent political 
troubles and commercial excitements interrupted 
the cour.'so of his work. The intenaiption, w’e may 
well hope, is temporary only ; but meanwhile he 
seems to be losing a fitting opportunity for estab 
lishing his claims to priority in a very unusual lino 
of research, and one which has been found to have 
much connexion with the Great Pyramid. 

Hence at the last moment for closing this volume, 
and when I have had to give up all expectation ol 
receiving Mr. Haliburton’s new, and special paper in 
time, ! have thought the next best thing to be done, 
alike for the public, the cause, and himself, would be 
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to publish a considerable section of his privately 
printed work of 1863, in the following pages. 

Such a course will neither represent the whole of 
his discoveries, nor will it give the full amount of 
priority of date, to which he may justly lay claim ; 
for the letters on pp. 368 and 369, will be found to 
refer to years much earlier than 1863. Nor again 
will such a course perform the more delicate opera- 
tion of separating some few of his earlier and cruder 
notions, which neither himself, nor others might 
care to uphold now ; but until he himself comes out 
with something later and fuller, — these extracts 
may aasist in attaching his name to the subject, — 
and will at least show how much I have been in- 
debted to him, for some of the original ideas, which 
have been lately recognised to exist in the Pyramid. 

Without further apology, therefore, I beg to sub- 
mit the following pox^tions of what he had written, 
long Ixefore I went to Egypt. 


‘ THE FESTIVAL OF THE DEAD. 

‘ BY B. G. JIALIBUKTON, F.S.A. 

‘ In European Calendars, the last day of Octobex*, 
‘ and the first and secon( I days of November, are 
‘ designated as the festivals of All Halloween, All 
‘ Saints, and All Souls. 

‘ Though they have hitherto nuvc;.' attracted any 
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* special attention, and have not been supposed to 

* have been connected witli each other, they origin- 
‘ ally constituted but one commemoration of three 
‘ days’ duration, known among almost all nations 
‘as “the Festival of the Dead,” or the “Feast of 
‘ “Ancestors.” 

‘ It is now, or was formerly, observed at or near 
‘ the beginning of November by the Peruvians, the 
‘ Hindoos, the Pacific Islanders, the people of the 
‘ Tonga Islands, the Australians, the ancient Per- 

* sians, the ancient Egyptians, and the northern 
‘ nations of Europe, and continued for three days 
‘ among the Japanese, the Hindoos, the Australians, 
‘ the ancient Romans, and the ancient Egyptians. 

* Halloween is known among the Highlanders by 
‘ a name meaning the consolation of the spirits of 
‘ the dead, and is Avith them, as with the Cinghalese, 
‘ the Pacific Islanders, and almo.st every race among 
‘ whom the fe.stival is observed, connected with a 
‘ harvest home, or, south of the erjuator, with a fir.st 
‘ fruits celebration. An old As riter asks Avhy do wc 
‘ suppose that the spirits of the dead ere more abroal 
‘ on Halloween than at any other time of the year J 
‘ and so convinced are the Irish peasantry of the 
‘ fact, that they discreetly prefer remaining at home 
‘ on that ill-omened night. The Hallo Avecn torches 
‘ of the Irish, the Halloween bonfires of the Scotch, 
‘ the Coel C'Oeth fires i>f the Welsh, and the Tindlc 
‘ fires (J (iornAvaJl. lighted at Halloween, are clearly 
‘memorial? nf custom found almost everywhere 



OV THE PLEIADES. 


SECT. V.] ON THE YEAR 

‘ at the celebration of the festival of the dead. The 
‘ origin of the lanthorn festival has never yet been 
‘ conjectured. It will be found, I believe, to have 
‘ originated in the wide-spread custom of lighting 
‘ bonfires at this festival. 

‘ The church of Do Sens, in France, was endowed 
‘ by its founder in the day.s of Charlemagne, for the 
‘ purpose of having mass said for the dead, and the 
* graveyard visited on All Halloween. AVherever 
‘ the Roman Cathoiic Church exists, solemn mass for 
‘ all souls is said on the second day of November ; 

‘ on that day the gay Parisians, exchanging the 
‘ boulevard for the cemeteiy^, lunch at the- graves of 
‘ their relatives, and hold unconsciously their “ feast 
‘ “ of ancestors,” on the very same day that savages 
‘ in far distant quarters of the globe observe in a 
‘ similar manner their festival of the dead. 

‘ liven the Church of England, which rejects All 
‘ Souls, as based on a belief in purgatory, and as being 
‘ a crciition of Popery, devoutly clings to All Saints, 
‘ which i,s clearly a relic of primeval heathenism. 

‘ On All Souls day, the Engli.sh j)ea.sant goes 
‘ a souliiig, begging for “ a soul c.ake for all Christen 
- “ souls.” He has very litth' suspicion that he is 
‘ preserving a heathen i-ito, the meaning of which is 
‘ not to be found in the Hook of Common Pr.ayer, 
‘ but (as I shall hei'oafter show) is to be discover-ed 
‘ in the sacred books of India, in which country the 
‘ consecrated cake is still oCferod, as it has been for 
‘ thousands of years in the autman, to the souls of 
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‘ deceased ancestors. But, though the festival of 
‘ the dead is so generally observed in November, 
‘ there are some exceptions. Thus it was observed 
‘ in February by the Greeks, the Bomans, the Per- 
‘ sians, and the Algonquins of America, and in 
‘ August by the Japanese and Chinese. The traces 
‘ of its being observed in May are very few, and 
‘ those of its being held at any other times of the 
‘ year are of exceedingly rare occurrence. Before, 
‘ therefore, I can attempt to trefct of the festival of 
‘ the dead, or refer to its origin and history, jmd the 
‘ influence it has exerted on ancient mythology, it 
‘ is necessary to confine this paper simply to ques- 
‘ tions connected with the calendar, and the times 
‘ when the festival is found to be observed. It is 
‘ important to trace the ancient November festival 
‘ to the primeval year, which must have fixed it in 
‘ that month among races south, as well as north of 
‘ the equator. This year, I believe I have succeeded 
‘ in discovering ; and, as it appears to have ori- 
‘ ginated in, or at least only now exists in, the 
‘ southern hemispliere, I have designated it as 
‘ the Primitive Southern year. It is also necessary 
‘ to show that the festival of the dead, occurring in 
‘ February or August, indicates a change having 
‘ taken place, and a more recent year, commencing 
‘ in February, having been substituted. As we only 
‘ find this year north of the equator (so far as I have 
‘ been able to Icam), I have designated it as the 
' Primitive Nr>i’thern year. 
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‘ Wherever the festival occurs in November, it is, 

‘ or at least originally was, the new year’s festival 
‘ of the primitive southern year. Where it is held 
‘ in February, it is, or once was, the commemora- 
tion of the commencement of the northern year. 

‘ As the mode of investigation pursued on this 
‘ point materially adds to the credibility of my con- 
‘ elusions, I may be pardoned for referring to it. 

‘ The startling fact that “ this feast was cele- 
‘ “brated among the ancient Peruvians at the same 
‘ “ period, and on the same day that Christians 
‘ “ solemnize the commemoration of the dead (2d 
‘ “ November),” at once drew my attention to the 
‘ question, kow was this uniformity in the time of 
‘ observance j^^'c^served, not only in far distant 
‘ quarters of the globe, but also through that vast 
‘ lapse of time since the. Peruvian, and the Indo- 
‘ European first inherited this primeval festival 
'from a common source f 

‘ It was plain that this singular uniformity, could 
‘ never have been preserved by means of the defec- 
‘ live solar j car in vogue among ancient nations. 
‘ How then could this result iiave been produced ? 
* It was apparent that the festival must have been 
‘ regulated by some visible sign, or mark, that 
nature had supplied, such as the rising of some 
‘ constellation. 

‘ Kemembeiini; the ancient traditions as to the 
‘ Pleiades, I naturally turned my attention to them. 
‘ Professor How kindly olTered to ascertain from an 
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‘ excellent astronomer whether the Pleiades could 

* have ever risen in November in Asia or Europe. I 
‘ was fortunately, however, able to save that gentle- 

* man the calculation. On turning to Bailly’s 

‘ nomie Indienne, I found him state that the most 
‘ ancient year, as regulated by the calendar of the 
‘ Brahmins of Tirvalore, began in November, and I 
‘ was much gratified at finding that, in that calendar, 
‘ the month of November is called Cartiguey, i.e., 
‘ the month of the Pleiades, — a circumstance which, 
‘ M. Bailly says, would seem to indicate that that 
‘ constellation by its rising or setting in that month, 

* must have regulated the commencement of the 
‘ ancient year in November. 

‘ But here a fresh difficulty arose as respects the 
‘ calendar. To suppose that the Pleiades rose in 
‘ that month, and commenced the year in the autumn 
‘ was not only opposed to ancient traditions respcct- 

* ing them, and to their name as the Stars of Spring 
‘ {Y ergilice), but also to their actual movements, at 
' the present day at least. 

' We could not assume that great astronomic? 1 
‘ changes could ever have produced this resrxlt. How 
‘ then could we account for the anomaly ? I dis- 
‘ covered the clue in extending my researches to the 
‘ southern hemisphere, where I found the festival 
‘ of the dead to occur in November, and to be the 
‘ vernal new year’s festival of a year commencing 
‘ in Novenibei', and regulated by the rising of the 
‘ Pleiades iu fhe evening. 
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‘ Before concluding this prefatory paper, it may 
‘ be as well to state that the whole subject, both as 
‘ regards the primitive new year festival of the 
‘ dead and the primitive year, has altogether 
‘ escaped the observation of the learned. De 
‘ Rougemont, in his Pevple PHraitif, published at 
‘ Paris in 1856, has, out of three volumes, not de- 
‘ voted as many pages to “ Lcs Fetes dcs Morts,” 

‘ though they are umiuestionably the most remark- 
‘ able memorials we possess of Le petiple Primitif. 

‘ Festivals eonnected with the seasons, he says, can- 
‘ not now be investigated, from our ignorance of the 
‘ primitive calendar ; and he therefore only selects 
‘ those that took place at the time of the vernal 
‘ equinox and the summer solstice, ^.e., associated 
‘ with a solar year, and hence of a comparatively 
‘ recent date, and subsequent to those of the tw'o 
‘ primitive calendars to which I have referi-ed. 

‘ The primitive year of two seasons, commencing 
‘ in November, and the connexion of the Pleiades 
‘ with the primeval calendar, are not even referred 
‘ to in the latest work on the astronomy of the 
‘ ancients, published last ycr*r in Paris. Though 
' very many rei7iarkablc facts in the history of the 
‘ calendar and of our race, to which the study of the 
‘ festival of the dead has afforded me a clue, are 
‘ referred to by Gr*.well in his learned works on 
‘ the Calendars of the Aucituits, he has attempted to 
‘ explain them by resorting tn the miracles in the 
* Bible — as to the sun having stowd still or' gone 
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‘ back on certain occasions — events which he con- 
‘ tends must not only have disturbed, but have even 
‘ left their impress on the calendars of the ancients. 
‘ But they are, I believe, capable of a more common- 
‘ place solution. 


‘ THE FESTIVAL OF THE DEAD BROUGHT TO EUROPE 

‘ AND ASIA BY A MIGRATION OF RACES FROM THE 

‘ SOUTHERN HEMISPHERE. 

‘ “ Who can restrain the sweet influences of tlic 
‘ “ Pleiades V’ we are asked in the book of Job, tlie 
‘ most ancient jDroduction of sacred or profane 
' literature. “ Tlio lights in the firmaments of the 
‘ “ heavens,” “ for signs and for seasons, and for days, 
‘ “and for years,” arc supposed to have reference to 
‘ that constellation, as well as to the sun and moon, 
‘ for in early ages neither the sun nor the moon 
‘ could have indicated the length of the year, or its 
" division into seasons. The extreme veneration of 
‘ remote antiquity for the Pleiades, or Fergiliie, for 
‘ having marked the seasons, and the beginning ox 
‘ spring, are amongst the most venerable traditions 
‘ of our race, and are now only realized fimoug 
‘ Australian savages, who still worship the Pleiades 
‘ as announcing spring, “ and as being very good to 
‘ “ the blacks and at their culmination hold a 
‘ great new year's corroboree in November, in 
‘ honour of tl-e MfU'modeUick, as they call that time 
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‘ honoured constellation. The name given to these 
‘ stars by the Bomans, Vergilice, is plainly con- 
‘ nected with the strange tradition of Northern 
‘ natives, of the Pleiades having marked the com- 
‘ mencement of spring. They are popularly known, 

‘ from France to India, by the same name — a cir- 
‘ cumstancc which proves, says M. Bailly, that our 
‘ first knowledge of those stars was derived from 
‘ the most ancient nations of Asia. 

‘ The question naturally suggests itself. Whence 
‘ arose this veneration for a constellation, that 
‘ among us, at least, is no longer reverenced ? 

‘ When and where can they have marked the begin- 
‘ ning of spring, and what were those “ sweet in- 
‘ “ flueuces,” referred to in the book of Job, and still 
‘ celebrated by Australian savages ? 

‘So far from rising in Europe or Asia in the 
‘ spring, they first appear in Juno, a summer month. 
‘ How could the yergilia3, then, have acquired their 
‘ name, as the stax’s of spring ? It is plain that 
‘ tlie)' could not have maiked a vernal eommence- 
‘ iTiont of the year, cw fhe tnost ancitnt year com- 
‘ mencA'jd in the autumn, and among most ancient 
‘ nations we find traces of a traditionary or civil 
‘ year commencing in the autumn. 

‘We also find traces of a very singular year of 
‘ six months, the ve -'y exist once of which Sir Corue- 
‘ wall Lewis has somewhat IniKstily questioned. 
‘“These abnormal years,’’ he tells us, “arc desig 
‘ “ nated by Censorinus as involvetl in the darkness 
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‘ “ of remote antiquity.” Dupuis suggests that we 
* must turn to the Pleiades, as well as to other con- 
‘ stellations, to account for these " abnormal years,” 
‘ as well as for the ancient year commencing in the 
‘ autumn, — “ pour expliquer les fictions relatives h, 
‘ “ ce commencement d’ann^e, soit chez les Juifs, soit 
‘ “ chez les autres pcuples, qui ont eu le commence 
‘ “ ment d’annee en automnc. Tels etaient ceux qui 
‘ “ avaient dcs annees de six mois.” In confirma- 
‘ tion of this conjecture, I have found that in the 
‘ Arabian calendar of lunar mansions, which is made 
‘ up of two divisions, one belonging to summer, aud 
‘ the other to w'inter, — one of the mansions is 
‘ designated by the name of the Pleiades. Let us 
‘ see if this suggestion wiU prove equally correct 
‘ respecting the autumnal year ; and let us endca- 
‘ vour to find in that constellation a clue to the rc- 
‘ markable circumstance of the festival of the dead 
‘ having been observed in Hindostan, Pera, Ceylon, 

‘ Egypt, and Europe, in Noveml>er. 

‘I may here state that the classical nations of 
‘ antiquity, with whom the influence of the Pleijuics 
‘ was rather a matter of tradition than of practical 
‘ use, when they spoke of the rising of tlie Pleia< les, 

‘ referred to the heliacal rising of tluj constellation 
‘ in the morning, i.e., the time, when at dawn, the 
« stars were first ^ isiblc — 

“ Tilt* grey dawn and the Pleiaties 
tSheddi :ig sweet influence.'’ 

' This took place in the middle of May, 2000 
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‘ years ago, and marked the beginning of summer 
‘ in the south of Europe and Asia. But we must 
‘ conclude cither that the Pleiades must have once, 

‘ in some other manner than by their heliacal 
‘ rising, indicated the beginning of spring, or else 
‘ that there must have been, by a long lapse of 
‘ years, a change in their movements, that rendered 
‘ their rising inconsistent with their very name as 
‘ the stars of spring. It must, however, have been 
‘ nearly 5000 years since the heliacal rising of the 
‘ Pleiades occurred at the beginning of April, and 
‘ even then it could not have indicated the com- 
‘ men cement of seed-time in the south of Asia and 
‘ of Europe, or marked the beginning of spring. 

‘ Their name, the Ilesjycrules, too, would seem to 
‘ connect them with the evening rather than the 
‘ morning. But if, at such a remote era, the Plei- 
‘ ades regulated the seasoirs by their heliacal rising 
‘ at that time of the year, they must have left their 
‘ impress on prinritivc calendar's, and traces of the 
‘ connexion of the calcrrdar with the heliacal rising 
‘ of the Pleiades, would still be forrnd among many 
‘ races, either in their names for JMarch or April, or 
‘ at least in their traditioirs as to the time when 
‘ their year once commetreed. But this is not the 
‘ case. There are no traces of a primitive year in 
‘general use in reniote anliquily, cornmerreing in 
‘ March, April, or May ; the only apparent exception 
‘ being the solar year, regulated by the vernal equi- 
‘ nox, which was of comparatively ix cent invention. 
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* But on examining the calendars of ancient 
‘ races, we find in Persia, India, Egypt, and Peru, 
‘ that the month in which our first of November 
‘ festival would fall, bears in its very name a singu- 
‘ lar impress of its former connexion, either with 
‘ the Pleiades or the festival of the dead. 

‘ In the most ancient calendar in India, the year 
‘ commenced in the month of November, which 
‘ bears the name of Cartiguoy, i.e., the Pleiades ; a 
‘ constellation which, Bailly suggests, must by its 

* rising or setting at that time, once have regulated 
‘ the primitive year. We find also that, in the 
‘ month of October the Hindoos, like ourselves, have 
‘ three days which are connected with the festival 
‘ of the dead. 

‘ In the ancient Egyptian calendar the same re- 
‘ semblance can be traced between the name of tlie 
‘ Pleiades, which among the Hebrews and Chaldeans 

* is Athor-aye, with that of the Egj^ptian month of 
‘ November, which is Athor. The Arab name for 
‘ the Pleiades, Atauria, also suggests a resemblance. 

‘ In November took place the primeval festival of 
‘ the dead, clad in a veil of Egyptian mythology. 

‘ In the Isia, the solemn mourning for the god Osiris, 

‘ “ the Lord of Tombs,” lasted for three days, and 
‘ began at sunset, like the Lemuria of the Koinans, 

‘ and the festival of the deaxl among the Persian;! 

‘ and other nations. 

‘ The singuJar custom of counting the day from 
' the sunset of the preceding day, or the nocti- 
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‘ diurnal system, was so universal, that Greswell 
‘ refers to it as a conclusive proof of the unity of 
‘ origin of our race. The Bible tells ua “ the even- 
‘ “ ing and the morning were the first day.” Our 
‘ words “ fortnight” and “ se’nnight,” are traces of 
‘ this primitive custom. But the first day of our 
‘ festival of the dead, is a still stronger illustration, 

‘ as it is called Halloweye. The origin of this custom 
‘ has not been explained by Greswell. Volmer 
‘ connects it with the word Athor, which means 
‘ “ the night and which he therefore supposes re- 
‘ presented the first evening of creation. But the 
‘ most important night, not only in that month, but 
‘ in the whole Egyptian year, was that of the 17th 
‘ of Athyr, when the three days of mourning for 
‘ Osiris {ie., the festival of the dead) began with an 
‘ All Halloweve. Hence the origin of this wide- 
‘ spread noctidiurnal system is to bo found in what- 
‘ ever caused the festival of the dead to commence 
‘ .at sunset, or with a Halloween?. 

‘ Let us turn to the primitive races of the south- 
‘ ern hemisphere to find a solution : — 

* Ist, For the festival of the dead being connected 
‘ with an agricultural celebration. 2d, For its being 
‘ held in November. Zd, For its commencing with 
‘ a Halloweve. Ath, For the primitive year com- 
‘ mencing in November, bth, For the Pleiades 
‘ being connected with that month. For their 

‘ being reverenced as the, ycrgiliae and Hesperides, 
‘ the stars of the spring and the evening. 7<A, For 
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‘ the “abnormal year” of six months, found north 
‘ of the equator. 

‘ We find that, among these southern races, when 
‘ the Pleiades are in the evening first visible at the 
‘ horizon, which is at the beginning of November, 
‘ they mark the beginning of the year, and the 
‘ vernal new year’s festival, a feast consecrated to 
‘ first fruits, and to the dead. As long as at evening 
‘ they continue visible, they mark a season called 
‘ the Pleiades above. When they cease to be visible 
‘ in the evening, the second season commences of 
‘ the Pleiades below : these seasons nearly equally 
‘ dividing the year, lienee we can understand 
‘ why tradition has connected the Pleiades with 
‘ November, as the first month of the year, has pve- 
‘ served their name as the stars of the evening and 
‘ of the spring, and has caused the festival of the 
‘ dead to commence in the evening, or with a Hal- 
‘ ioween. We can also understand how the } ear of 
‘ six months arose, that has so puzzled astronomers. 

‘ In the voluminous report on the Aljorigiues, by 
‘ a Committee of the Legislative Council of Victca ia, 

‘ Session 1858-9, we find W. Hull, Esquire, J.l’, 

‘ a gentleman who has written a work on the Ab- 
‘ origincs, stating “ their grand corroborces are held 
‘ “ only in the spring, when the Pleiades are gene 
‘ “ rally most distinct. ; and their corroboree is a 
‘ “ worship of the Pleiades as a constellation, which 
•' “ antioitnces sprir,g. Their montldy corroboree is 
' “ in honour of the moon” (p. 9). 
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‘ In another place Mr. Hull says, “ Referring again 
‘ “ to their worship of the stars, I may mention that 
‘ “ one night I showed Robert Cunningham the 
‘ “ Pleiades, and he said ‘ they werh the children of 
‘ “ ‘ the moon, and very good to the black fellows,’ 

‘ “ — a remark that recalls to our mind ‘ the sweet 
‘ “ ‘ influences of the Pleiades.’ ” 

‘ C. J. Tyers, Eaq., Commissioner of Crown Lands, 

‘ Alberton (p. 79), says in confirmation of the fore- 
‘ going, — “ Regarding their religious practices very 
‘ “ little is known, so little that Europeans generally 
‘ “ believe them to be devoid of any. Yet they do, 

‘ “ according to their manner, worship the hosts 
‘ “ of heaven, and believe particular constellations 
‘ “ rule natural causes. For such they have names ; 

‘ “ and sitig and d<tnce to gain the favour of the 
‘ “ Pleiades (Mormodellick), the constellation wor- 
‘ “ shipped by one body as the giver of rain.” Now 
‘ the Pleiades arc most distinct at the beginning of 
‘ the spriug^-month of November, when they appear 
* at the horizon in the evening, and are visible all 
‘ night. Hence their vernal festival of the Pleiades 
‘ takes place in honour of the Vergilim, the stars of 
‘ spring, at the beginning of November, the very 
‘ month called in the calendar of the Brahmins of 
‘ Tirvalore, the month of the Pleiades, and among 
‘ the ancient Egyptians connected with the name of 
‘ that constellation. 

‘ But we are told by anotlier gentleman examined 
" by the committee, that sdl the ciorroborees of the 

VOL. II. 2 B 
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* natives are connected with a worship of the dead, 

‘ and last three days. If this be the case, is it not 

* somewhat startling to find that Australian savages, 

‘ at or near the time' of Halloween, All Saints, and 
‘ All Souls, also consecrate three days to the 
‘ memory of the dead, as a vernal new year’s cele- 
‘ bration, regulated by the time-honoured Pleiades, 

‘ and, Uke the northern festival of the dead, be- 

‘ ginning in the evening, or with a Halloween % 

* In the Tonga Islands, which belong to the Fee- 

* jee group, the festival of Inachi, a vernal first 

< celebration, and also a commemoration of 

' the dead, takes place towards the end of October, 

* and commences at sunset. 

‘ “The Society Islanders,” Ellis tells us, “divided 

* ** the year into two seasons of the Pleiades or 
‘ “ Matarii. The first they called the Matavii i nia, 

‘ “ or the Pleiades above. It commenced when, in 
‘ “ the evening these stars appeared at or near the 
‘ “horizon” {i.c., at or near the beginning ofNo- 
‘ vember), and the half-year during which, imme- 
‘ diately after sunset, they were seen above the 
‘ horizon, was called Matami i nia. The other 

* seasons commenced when at sunset these stars are 
‘ invisible, and continued until at that hour they 
‘ appeared again above the horizon. This s^on 
‘ was called Matarii i raro, i.e., “ the Pleiades 

* “ below.” The Pleiades are visible at the horizon 

* in the evenings at the beginning of November. 
‘ They then culminate near midnight, and arc 
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‘ visible till morning. Ellis says that this year 
‘ began in May ; but it is evident that what he calls 
* the first season, “ the Pleiades above,” commenced 
‘ at or near the beginning of November, and the 
‘ second division must have begun towards the end 
‘ of April, or early in May. If they appear at the 
‘ horizon in the evening, on the 5th November, they 
‘ continue visible at that time till the 24th April fol- 
‘ lowing. But, not only was the month of November 
‘ cormected with the rising of the Pleiades, but also 
‘ with a festival of the dead, and a first fruits cele- 
‘ bration, as among the people of the Tonga Islands. 

‘ “ The most singular of their stated festivals was 
‘ “ the ripening or completing of the year. Vast 
‘ “ numbers of both sexes attended it ; the women, 

‘ “ however, were not allowed to enter the sacred 
‘ “ enclosure. A sumptuous banquet was then bold. 

‘ “ The cSremony was viewed as a national cvcknow- 
‘ “ ledgment to the gods. When the prayers were 
‘ “ finished, and the banquet ended, a usage prevailed 
‘ “ resemhUng much the Popish custom of mass for 
‘ “ souls in purgat&t'y. Each one returned to his 
‘ “ home or family marae, there to i ffer special prayers 
‘ “ for the spirits of departed relatives.” Ellis does 
‘ not tell us to what mode of dividing the year he 
‘ refers (for they appear to have had three) ; but, as 
‘ the feast of Alo Alo in the Tonga Islands, as well 
‘ as the festival of the Pleiades in Austa?alia, took 
‘ place in November, w'e may assume that this was 
‘ the new yearns festival of the season of the Pleiades. 
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* Let 118 tarn from the Islands of the Pacific to 
* Peru, and there we find the primitive calendar 
‘ of two seasons marked by a new year’s festival of 
‘ the dead, occurring in November, and celebrated 
‘ at precisely the same time as in Europe and 
‘ Pol3aiesia. 

* The month in which it occurs, says Rivero, “ is 
‘“called Aya-marca, from Aya, a corpse, and 
‘ “ marca, carrying in arms, because they celebrated 
‘ “ the solemn festival of tlie dead, with tears, lugu- 
‘ " brious songs, and plaintive music ; and it was 
‘ “ customary to visit the tombs of relations, and to 
‘ “ leave in them food and drink. It is tvorthy of 
‘ “ remark that the feast was celebrated among the 
‘ ^‘ancient Peruviam at the same period, and on 
‘ “ the same day, that Christians solemnize the com- 
‘ “ memoration of the dead (2d November).” 

‘ Finding the festival held at the beginning of 
‘ November, I felt convinced that it never could 
‘ have been fixed in that month by a solar yearj 
‘ such as was in use in Peru, but that it must have 
‘ been originally the new year’s festival of the year 
‘ or seasons of the Pleiades, that must have once 
‘ been in use in that country. Subsequent investi- 
* gations bore out the conclusion. 

* Rivero tells us that in November took place the 
‘ termination of the year and of seed-time. Garci- 
‘ lasso bears distinct testimony to the existence of a 
‘ traditu>aary year of sea.sons. 

‘ “ Yot, for all this sottish stupidity, the Incas 
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* “ had observed that the sun accomplished its 

* “ course in the space of a year, which they called 

* “ huata ; though the commonalty divided it only 
‘ “ hy its seasons, reckoning their year to end or be 
‘ “ finished with their harvest ” {i.e., in May). 

‘ Here we have the year ending with the months 
‘ of November and May, a plain proof that the 
‘ Southern year of the Pleiades ending in November 
‘ and May, must have existed there before the Incas 
‘ invented or introduced the solar year, and must 
‘ have been the seasons referred to by Garcilasso, 

‘ As the festival of the dead is, however, the new 
‘ year’s festival of the year of the Pleiades, we may 
‘ assume that it must have, in Peru, originally 
‘ marked the commencement of the year at the 
‘ beginning of November. Wherever the festival of 
‘ tile dead occurs in November, even among nations 
‘ now far north of the equator, the same inference 
‘ may, I believe, be adduced. The race by whom it 
‘ is preaferved must have once regulated that festival 
‘ in November, by the rising of the Pleiades, like 

* the AUfitralians. 

‘ In Persia, we find a singular light thrown on the 
‘ calendar by the festival of agriculture and of death 

* celebrated south of the equator. In the ancient 
‘ calendar, November was consecrated to the angel 
‘ who presided ove) agriculture and death. We have 
‘ seen that the month in which this festival occurred 
‘ in Peru, was caUed “ the month of carrying corpses.” 
‘ The month of November was formerly called in 
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* Persia Mordad, the mouth of the angel of death. 

* In spite of the calendar having been changed, the 

* festival of the dead took place at the same time as 

* in Peru, as a new year’s festival (although the year 
‘ no longer commenced then). It is called by some 

* writers the Nouruz of the Magi, because the Magi 
‘ still adhered to the primitive new year’s festival. 

* It commenced in the evening with a Halloween, 

* which was regarded as peculiarly sacred. Unde 
' hujus diei Venera quibusdam Persarum, peculiar! 
‘ nomine signatur Phrist^ph. Bonfires are lighted 

* at this festival as they are in Britain, and in most 
‘ portions of the globe, at this season of the year. 

‘ In Ceylon, Sir Emerson Tennent says, a festival 
‘ is held that is a species of a harvest home and a 
‘ commemoration of the dead. It must, however, be 

* rather a first fruits celebration, like that of natio^ 
‘ south of the equator, as the harvest is over in May 

* or June. This festival of agriculture and of death 
‘ takes place at the beginning of November. 

* We now turn to Mexico, and there we find that 

* the great festival of the Mexican cj cle was held on 
‘ the 17th of November, and was regulated by the 

* Pleiades. It began at sunset ; and at midnight as 

* that constellation approached the zenith, a human 

* victim, Prescott says, was offered up to avert the 
‘ dread calamity which they believed impended over 

* the human race. This belief was so remarkable 
‘ that I cannot omit a reference to it here. They 
‘ had a tradition that at that time the world bad 
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‘ been previously destroyed ; and they dreaded lest 
‘ a similar catastrophe would, at the end of a cycle, 
‘ annihilate the human race. 

* Now it is most remarkable to find that the Egyp- 
‘ tian&, with their laia, or new year’s festival of agri- 
‘ cxilture, and of the dead, that took place on the 
‘17th day of November, associated traditions as to 
‘ the deluge, and it is still more surprising to find 
‘ that the 17th day of November is the very day on 
‘ which, the Bible tells us, the deluge took place.' 

‘ Greswell has devoted several chapters, and much 
‘ learning, to the l7th day of November (Athor), to 
‘ show how remarkable a landmark it has always 
‘ been, through a long lapse of centuries, for the eor- 
‘ rections of the Egyptian calendar, and he derives 
‘ from it some curious arguments in support of his 
‘ viewa Do Rougemont and other writers have 


' ‘ While the al>ove was going through the press, as I was convincetl 

* that the memory of the deluge had been thus preserved among the 
‘ Hebrews, Egyptians, Greeks, and Mexicans, in the traditions con- 

* nected with the new year’s festival, and that the date of the com- 
‘ meucement of the deluge, the 17th day of the iirst month, of the 

* )»rimitiv^ year, was not of an historical but of an astronomical 

* character, I most closely examined the ^losaical account of the 
‘ deluge, and found my conjecture singulariy verifie<l. The deluge 
‘ commeuced on the 17th of the second month of the Jewish year 

‘ November); the ark rested on Mount Ararat on the 17th day of the 
‘ 7th month ; and the dove returueil with the olive branch on the 17th 
‘day of the 11th month. Though the connexion of this with the 
‘ traditions and calendars of heathen races is somewhat startling, I am 
‘ convinced that should t>*o study Ethology afford a clue to the 

* primeval origin of pagan idolatry, it will at the same time conclu- 

* sively prove how entirely iliffereiiv and distinct must have been the 

* source from which the jETeBrews derived the gre:» t truths and princi- 
‘ pies of our religion/ ' 
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* r^erred to this day, but have thrown no light upon 
‘ it. They seem, however, not to have observed that 

* even among the Persians the same day was pecu- 
‘liarly venerated. Hyde says that in the ancient 

* Persian calendar the 1 7th day of November was 

* held so sacred, that all favours asked of rulers were 

* granted on that day ; but why it was so venerated 

* he does not attempt to conjecture. Even tradition 
‘ has been unable to preserve the history of this day ; 
‘ that must be sought for in the very earliest ages 
‘ of the world, or among the rudest existing types of 
‘ man. In the mysteries of Isis, the goddess of 
‘ agriculture and of death, the funereal part of the 
‘ ceremonies, the lamentations and search for Osiris 
‘ commenced on the I7th and ended on the 19th. 

* There was also a Julian year of the Egyptians, 
‘ which commenced, Greswell says, on the ISth of 

* November. 

‘ Herodotus tells us, that Isis is the same as the 

* Greek goddess Ceres, who, with her daughter Pro 
‘ serpine. presided over agriculture and the dead. 

* Among the Greeks, besides existing in other 
‘ ceremonies, the primeval festival of the dead 
‘ appcfus under a veil of mythology in all the 
‘ ancient mysteries, but above all in the greatest of 
‘ them, the Eleusinian. The Attic Anthesteria and 
' the Boman Feraiia were funereal celebrations, and 
‘held on the 17th, 18th, and 19th of February. 

‘ We may therefore assume, that as the lesser Eleu- 
‘ sinian niysterie.s, which were sacred to Proserpine 
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‘ alone, were celebrated in that month, they were 
‘ held on these ill-omened days. 

* The Macedonians retained the primitive year 
‘ beginning in November. It is peculiarly interest- 
‘ ing to note that with the festival of the dead, the 
‘ tradition as to the deluge was also transferred by 
‘ the Athenians to the 17 th day of February. Even 
‘ in some other months, the 17tli seems to have been 
‘ a conspicuous day in the Greek calendar. In Per- 
‘ sia, in every month, there were three days of fast- 
‘ ing and sadness ; but as the 17th and 18th days 
‘ were dies nefasti, on which no work was done, we 
‘ may assume that the 19th was the ultima dies 
* placandis manihus, and that the I7th, 18th, and 
‘ 19 th were the days of mourning. In Europe, 

‘ Asia, and Africa, wc find days in every month 
‘ consecrated to the memory of the dead. 

‘ Let us now look south of the equator for an ex- 
‘ planution: ls<. Why the l7th, 18th, and 19th of 
‘ the month were so funereal. 2d, Why the primi- 
‘ tivo year of the Egyptians and of other races, and 
‘ their funereal mysteries, once began on the 17th 
‘ day of the month. 3d, Why. not only at every 
‘ new year’s festival, but even monthly, the dead 
‘ were commemorated. 

‘ Almost all savage races, like all nations of re- 
‘ mote antiquity, regulate their montlis by the new 
‘ or the full moon, and hold festivals of a funereal 
‘ character at the time of the new moon, or when 
‘ the nights are darkest. 
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‘ The Australians not only hold an annual corro- 
‘ boree of the Pleiades, but also a monthly corro- 
‘ boree of the moon, apparently connected with a 
‘ dread of ghosts, or a worship of the dead. They 

* regulate their months by the full moon. The 
‘ Hindoos offer in every lunar month, on Mahacala, 
‘ the day of the conjunction, and defined as “ the 
‘ " day of the nearest approach to the sun,” “ obse- 
‘ “ quies to the manes of the pitris, or certain pro- 
‘ “ genitors of the human race, to whom the darker 
‘ " fortnight is peculiarly sacred.'* Sir William 

* Jones also says, referring to a Hindoo work, “ Many 

* " subtle points are discussed by my author con- 

* “ cerning the junction of two, or even three lunar 
‘ " days in forming one fast or festival." 

‘ The Chinese, the Africans, the Caribs, and other 
‘ races of America, the Greeks, the Romans, .and 

* almost all ancient nations, kept a commemoration 
‘ of the dead in the dark nights of the moon. 

* Here we have an explanation for a monthly 
‘ commemoration of the dead, but why were the 
‘ 17th, 18th, and 19th days of each month, among 
‘ some races, especially of a funereal character ? 
‘ Ellis tells us that the Society Islanders regard the 
‘ 17th, 18th, and 19th nights of the moon, as sea- 
‘ sons “ when spirits wander more than at any other 
‘ “ time,” a plain proof that even among the Pacific 
‘ Islanders, three days, in every month, must have 
‘ been consecrated to the dead, as to this day, it 
‘ is still believed in Britain, that on Halloween, 
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‘ when the festival of the dead once commenced, 

‘ “ the spirits of the dead wander more than at any 
‘ “ other time of the year.” “ This is a night when 
‘ “ devils, witches, and other mischief-making be- 
‘ “ ings, are all abroad on their baleful midnight 
‘ “ en^ds.” 

‘ But the question arises. How came the beginning 
‘ of the year to be, among some nations, on the l7th 
‘ day of the month ? The explanation, I think, is 
‘ plain. The Chinese, the Hebrews, and other races, 

‘ regulated the beginning of the year at the time of 
‘ the new moon, i.e., at the time of the festival held 
‘ in the dark nights of the moon. With many 
‘ races, the 17th, 18th, and 19th days after the full 
‘ or the new moon, were evidently regarded as pecu- 
‘ liarly sacred to the dead, and were the monthly 
‘ days of rest or the monthly sahhath of heathen 
‘ races. 

‘ Our own mode of regulating Easter, will serve 
‘ to explain the commencement of the ancient year. 

‘ The Common Prayer-book says : " Easter-day is 
‘ “ always the first Sunday after the full moon wliich 
‘ “ happens upon or next after the 21st day of 
‘ “ IVlarch.” But the Hebrews probably substituted 
‘ four sabbaths in place of one monthly time ot rest, 
‘ and used the vernal equinox, instead of the rising 
' of the Pleiades, to regulate their Passover. Let 
‘ us substitute the monthly festival of the dead for 
‘ the word Sabbath, and the rising of the Pleiades 
‘ for March 21, and we read, “New Year’s day is 
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* " always the monthly sabbath, which happens upon 
‘ " or next after the culmination of the Pleiades at 

* " midnight.” But as this would occur near the 
‘ month of November, we can understand that when 
‘ the months ceased to be lunar, and their festivals 
‘ " moveable,” the new year’s festival would, for some 
‘ time at least, continue to be held on the 17th day 
‘ of the first month, and that the 17th, 18th, and 
‘19th days of every month would still appear in 
‘ ancient calendars as funereal days. We can also 
‘ understand that a traditionary veneration for the 
‘ 17th day of the month, especially of November, 
‘ would long continue, like some old sea-margin, Uj 
‘ show the changes which time had effected ; and 
‘ that the new year’s festival of the dejid, preserved 
‘ in the mysteries of Isis, would long bo held on the 
‘ 17 th, 18 th, and 19 th nights of the first month oi 
‘ the primitive year, though no longer those dark 
‘ nights of the moon, in which the spirits of tlie 
‘ dead are woiit to wander forth from their Maracs 
‘ and their temples to receive the offerings of their 
‘ trembling woi-shippers. 

‘ Among the Eomans we find a trace of a partial 
‘ observance of the festival of the dead in November. 

‘ They seem however to have borrowed their Fenilia 
‘ or festival of the dead, from the Athenian Authe- 
‘ steria, as they were both held on the 17th, 18 th, 

‘ and 19 th of February. The more ancient institu- 
‘ tion was t}*e Lemuria, or festival of the ghosts, 

‘ celebrated -in May — a month, therefore, so unlucky 



SECT. V.l ON THE YEAR OF THE PLEIADES. 397 

‘ that no marriage took place in it. Ovid and Gres- 
' well both agree as to the antiquity of the Lemuria. 

* It is evident that this festival, transferred from 
‘ November to May, was originally regulated by the 
‘ heliacal rising of the Pleiades in the morning. 

‘ Yet the offering to the spirits took place at mid- 
‘ night, a time when that constellation was invi- 
‘ sible. What can have made that hour so peculiarly 
‘ marked ? 

hffic Pleiades faciunt, nec aquosus Orion.'* * 

‘ Gres well connects this circun^stance Avith the 
‘ November festival of the Aztecs, which com- 
‘ nieiiced in the evening, and in which midnight 
‘ was the hour of sacrifice. From this he infers 
‘ tliat the calamity commemorated was the event of 
‘ the sun going back ten degrees in the days of 
‘ Ilczekiah, His remarks as to the Aztec festival 
‘ supply a clue to the fact that the Lemuria must 
‘ have been moved from November to May, from 
‘ the month when the Pleiades rose in the evening 
‘ and culminated at midnight, to May, when they 
‘ wem invisilde till early dawn. 

‘ Before concluding this necessarily superficial 
‘ sketch of this primevtd new year’s festival, a 
‘ subject respecting which scores of volumes might 
‘ be written, I must turn to Britain to see if we have 
‘among us any traces of this primitive year, or 
‘ seasons of the Pleiades. That it did exist among 


^ ‘ Propertiiia ii. 16. 51/ 
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* the Celtic race, has long been known to those who 
‘ have studied its history and customs. Wylde says, 
‘ ** the first great division of the year was into 
‘ “ summer and winter, Samradh and Geimradh, 
‘ “ the former beginning in May or Bealtine, and the 
‘ “ latter in November, the Samhf huim, summer end. 
‘ " On the first of May took place the great Druid 
‘ “ festival of Beal or Bel, and at the beginning of 
‘ “ November, All Hallo we ven and it is strange 
‘ that both the eve of May day, and Halloween, are 
‘ ill-omened nights, on which prudent persons in 
‘ Ireland, from fear of encountering fairies and 

* ghosts, avoid being out after dark. 

‘ Classical writers of antiquity tell us that in 
‘ Britain, Ceres and Proserpine were worahipped in 
‘ the same manner as in the mysteries of the Cabiri. 
‘ Now we have scon that Proserpine and her mother 
‘ Ceres, are really the same deities, both being con- 
‘ nected with agriculture and the dead. In Sicily, 
‘ Ceres was worshipped in May, and Proserpine in 
‘ the autumn.^ The latter was called Core, or the 
‘ damsel. Are there any traces of her still in 
‘ Britain 1 It is manifest that the May queen, and 


1 ‘ The marriage of Proserpine, who was “in autumn wed,” must 
‘ have been almost simultaneously celebrated with that of the Core of 
‘ the South. But the myth of the appearance and disappearance of 
‘ Proserpine mertdy typified the appearance and disappearance of the 
* Pleiades. For three days at the Thesmophoria Ceres mourns for her 
‘ daughter, who for six months is visible on earth, and for the rest of 
‘ the year is compelled to reign with Pluto in helL Dupuis shows 
‘ clearly that the story h<^ some reference to Taurus. But as Ceres 
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‘ the Kembaby of the harvest home, are either relics 

* of this deity, or the origin of the myth. But we 
‘ have evidence that they are as old, if not older, 

‘ than Proserpine herself. In the Tonga Islands, at 
‘ a first fruits celebration, a child presides as a sort 
‘ of Southern queen of the spring, a November 
‘ queen, if I may give her a new title. 

* The Tow Tow, a species of first fruits celebration, 

‘ takes place “ at the time when the yams are ap- 
‘ “ proaching maturity, in the early part of Novem- 
‘ “ herf when prayers are offered up to Alo A’lo, 

‘ the god of weather. Mariner, in describing it, 

‘ says, “ A deputation of nine or ten men from the 
‘ “ priests of A’lo A’lo, all dressed in mats, with green 
‘ “ leaves round their necks, arrives with a female 
‘ “ child, to represent the wife of A'lo A'lo” They 
‘ offer up a prayer for a fruitful season to the god, 

‘ and then divide the provisions collected for the 
‘ occasicn. One pile being assigned to A’lo Alo, 
‘ and to other gods. Mariner teUs us that “ she is 
‘ “ selected from the chiefs of the higher ranks, and 

* “ ts about eight or ten years old ; during the eighty 
‘ “ days of this ceremony, she resides at the conse- 
‘ “ crated house of Alo Al’o, whore, a day before the 

* was comforted by Heap eras, and by certain stars seen by her in the 

* evtfnngf the appearance of Proserpine must originall}’ have meant the 

* beginning of “ the Pleiades above,” which commenced when those 

* stars were first visible at the horizon in the evening. In Kovem- 

* her the great festival cf the Pleiades is still celebrated by the Aiis- 

* tralians. The fact that there was a temple in Sicily in which Ceres, 
' Proserpine, and the Pleiades were jointly worshix)ped^ confirms my 
‘ view of this strange myth.’ 
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‘ “ ceremony, a ’ cava party is held, at which she 
‘ “ presides, as well as at a feast which follows. She 
‘ “ has nothing to do on the actual days of the cere- 
‘ “ mony, except to come with the deputation and 
‘ “ to sit with them.” Here, then, we have, south of 
‘ the equator, a “ queen of the May,” or a Kernbahy, 
* whichever we may call her. But in China, Core, 
‘ or the damsel, assumes more distinctly the funereal 
‘ character of Proserpine. At the festival of the 
‘ dead, a child presides, who receives the offerings 
‘ made to deceased ancestors. In the South, she is 
‘ the wife of A’lo, the god of weather, but in Grecian 
‘ mythology, she is -‘in autumn wed” to Pluto, the god 
‘ of the dead ; and in Egyptian fables, she is doomed, 
‘ at the November festival of the new year, to mourn 
‘ Osiris, the God of Agriculture and “ the Lord of 
‘ Tombs.” It would bo strange, if, in the half-naked 
‘ little Feejoe savage, the wife of A’lo, we should find 
‘ a clue to her, who was “the ancient goddess” in 
‘ the days of the Patriarchs, and whoso statues bore 
‘ the inscription, “ I am all that has been, that shall 
‘ “ bo ; and none among mortals has hitherto taken 
‘ “ off my veil.” 

‘ Such then, north of the equator, are the scat- 
‘ tered fragments of, what we can only regard as the 
' wreck of the primitive Southern year, and of its 
‘ new year’s festival of first fruits, and the dead. 

‘ I have endeavoured to collect together these diy'ecta 
‘ membra, diffused and hitherto lost in vague myths, 
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‘ confused calendars, uncertain traditions, and ob- 
‘ solete customs. Yet, in the New, as well as in the 
‘ Old World, civilized and savage races gaze with 

* equal wonder on the memorials, that everywhere 
‘ exist, of the observance of this festival by primeval 
‘ man. In the large deposits of ashes, and of the 
‘ remains of food, found in vast burial tumuli in 
‘ Australia, America, and Asia, the graves of races 
‘ long extinct, we have significant evidence of this 
‘ new year’s commemoration dating back to the most 
‘ remote ages ; while even at the burial cave at 

• Axmignac, to which an antiquity of not less than 
‘ 8000 (?) years is assigned by some authorities, we 
‘ have the same memorials of the feasts and fires of 
‘ this ancient festival. Its memory has long been 
‘ forgotten. Preserved only in the rites of heathen 
‘ races, or merely lingering, among civilized nations, 

‘ in the customs and superstitions of the peasantry, 
‘ this festival has never been considered wortny of 
‘ the attention of the historian or of the ethnologist ; 
‘ and this paper is the first attempt that has been 
‘ made to throw any light on its histoiy or its 

origm. 

‘ I have restricted my remarks to such points as 
‘ connect it with a year commencing in November, 
‘ a branch in itself far too extensive for the space at 
‘ my disposal. My next paper will show the light 
‘ which this festival, oeemTing in February, throws 
‘ on the primitive northern year ; and my third will 
‘ be devoted to a far n’ore interesting and easier 

VOL. n. 2 c 
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‘ branch of inquiry, as to the prime origin of this 
* festival of the dead, and the influence it has ex- 
‘ erted on the idolatry, the mythology, and the 
‘ religious rites of all ancient nations, — ^an influence 
‘ even still discernible in the customs and modes of 
‘ thought of civilized nations. 

‘ That, from Australia to Britain, we have all in- 
‘ herited this primitive year and its new year’s 
' festival, from a common source, is plainly manifest. 
‘ Was it carried south by noi’thern nations ; or, has 
‘ there been a migration of southern races to northern 
‘ latitudes ? 

‘ That the “ Feast of Ancestors,” wliich stiU lingere 
‘ in our All Halloween, All Saints, and All Souls, is 
‘ the same as the inewhi of the south, and was 
‘ originally the new year’s festival of a primitive 
‘ year commencing in November, is a matter, whicli 
‘ can, I believe, be established beyond any question ; 
‘ but in what part of the woi’ld it first originated, is 
‘ necessarily, with mo, a matter of vague conjecture 
‘ only, especially with the limited materials I possess 
‘ respecting the festivals of southern races. The 
‘ fact, that the 3''ear of the Pleiades, as well as the 
‘ ancient reverence for that constellation, only now 
‘ exists south of the equator, is, however in itself 
‘ very significant.’ 

Ml*. HaJihurton is at some pains in pages which follow, to show 
that the Pleiades year and probaldy the human race too, originatevl 
in the isles of the J^outhern ocean, and came thence by ahi]> to the 
Northern hemisphere of the world. And he considers this less ex- 
travagant a« a scientific theory, than for another author to recur to a 
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miracle affecting the seasons by six months, — ^in order to exxdain why, 
when we know that the Pleiades culminate at midnight in November, 
or the autumn of the Northern hemisphere, — they should yet have 
names and traditions connecting them with spring. But there is an 
easier method still of explaining the anomaly. 

For, Jirat, the Latin name of the Pleiades, or ‘ Vcrgiliie,* — ^though 
by the classics connected with sx)ring, is showm by the author of 
Mazzaroth, or the Constellations^ on going to tho roots of the words 
in languages earlier than the classics, to have nothing to do with 
‘spring,’ — but with ‘ a turning round a centre.’ 

And second, many of the accompaniments of sirring in high latitudes 
are found to affect the autumn in low latitudes, though keei)ing in 
the Northern hemisphere all the time. Thus, in the latter parallels, 
especially in very dry situations,— it is only when the sun goes low 
down to the south, and rains commence in autumn, — that the grass 
begins to grow, sheei> to get fat, and small farmers venture to kill 
an ox, and feed on beef. Nay, even with some of the trees of these 
countries, the droughts of si)ring and summer are their period of 
almost deadly rest ; and the wdnter their time of vigorous growth : so 
that, while the Usbekeeah square in Cairo was in magnificent vegeta- 
tion when we were there in December 1864, — its numerous Locust 
acacia trees w'ere nearly denuded of leaves, and were waving little 
more than ‘iron ])oughs,’ in the hot sand-winds, when we returned 
there iu the beginning of May 1865. 

This one difficulty, too, of some Northern or spiring, acoom- 

jianiments being conqiatible wdtli the month of JS^ovemher in Egypt, 
Arabia, Shinar, and India, having been got rid of,— all the other tra- 
ditionary notices and nominal distinctions of the Pleiades year are 
eminently suitable to its occurrence, for men of the Northern hemi- 
sphere, in the autumn, as regards all tlie circumstances of the Sun. 
For, as Mr. Haliburton well shows, while the primitive day began 
with sunset, and ‘the evening and the morning,’ not ‘the morning 
‘ and evening,’ were ‘ the first day,' — so did the year begin with the 
autumnal decadence, or annual-evening declei.sion of the sun ; and 
the autumn night of the Pleiades culminating at midnight, in Novem- 
ber,- -or, for 4000 years ago say rath _‘r in September, — bt^c;vme ‘the 
‘ mother night of the year.’ 

There are, moreover, heside.s the above, some very :simple facta con- 
nected witli a certain relative alteration of sidereal chronology by the 
amount of six months, wdiieh seem fully able to explain the origin of 
many of the strange traditions from \ery early times, as to an actual 
alteration of the seasons having once taken j^lace rather suddenly. 
But that subject will be treated of again in chai)ter viii. and Divi- 
sion ITI. of volume iii. 
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ADDENDUM I. 

‘ The necessity of compressing the subject into 
‘ such narrow limits, has rendered the following 
‘ additional remarks unavoidable, in justice to a 
‘ branch of inquiry, of which I feel I have given a 
‘ most imperfect outline. 

‘ Since the publicuition of tiie foregoing paper on 
‘ the Festival of the Dead, Mr. William Gossip, the 
‘ Secretary of the Nova Scotian Institute, has drawn 
‘ my attention to the liev. AVilliam Chalmers’ re- 
‘ marks as to the existence of the year of the. 
‘ Pleiades among the Dayaks of Borneo. The facts 
‘ mentioned by him, in addition to others which 1 
‘ have recently discovered respecting the Fiji and 
‘ the Sandwich Islands, almost settle the point, that 
‘ the identity in the November festival of south 
‘ with that of northern nations, cannot possibly be 
‘ accidental ; and confirm my conjecture as to the 
‘ probability of the year of the Pleiades, and the 
‘ new year’s festival of first fruits and of the tlead, 

‘ being found to exist throughout the islands ol‘ ih<' 

‘ Pacific, and of the Indian Archipelago. 

‘ We have seen that, noi-tli of the eejuator, in 
‘ Hindostan, Persia, and Egypt, November was con- 
‘ nccted by its very name, either with the Pleiades, 

‘ or with the festival of first fruits and of the dead. 

‘ The Boeotians designated it the month of Ceres. 

‘ Even many of the northern nations of Europe, 
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‘ though they appear to have, thousands of years 
‘ ago, transferred “ the mother night,” and the begin- 
‘ ning of the year, from Halloween to Yule, retained 
‘ traces of the ancient year, not only in the festivals 
‘ of All Halloween, All Saints, and All Souls, but 
‘ also in the very name of November, which was 
‘ called among the Anglo-Saxons, the Dutch, the 
‘ Danes, and the Swedes, the month of blood or of 
‘ sacrifice. 

‘ South of the equator wc have seen that the 
‘ month of November is also connected cither with 
‘ the Pleiades or with the new year’s festival of agri- 
‘ culture and of the dead. In Peru it was called 
‘ “ the month of carrying corpses.” In Australia, in 
‘ November takes place the festival of tlie Pleiades : 

‘ at which time is held, in tlie Tonga or Friendly 
‘ Islands, the feast of Alo Alo, the God of Agricul- 
' ture, who is wedde<l to the little damsel, the 
‘ November Queen of the Spring. 

‘ The Fiji Islands, though peopled by a Melane 
‘ sian race, almost form part of the Friendly Islands, 
‘ and the manners and customs of the inhabitants 
' of the two groups arc strikingly similar, and in 
' meny respects resemble those of the iiiitives of 
‘ Australia, from which those islands arc not far 
‘ distant. 

‘ Among the Fijians, the Australians, and the 
‘ Friendly Islandejs, avc find, connected with No- 
‘ vember, the rude outlines and elements of almost 
‘ all the myths and tSaditions associated by northern 
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‘ nations with that month, most of which have 
‘ hitherto never been satisfactorily explained. 

* No solution has yet been found for that strange 
‘ myth of the Egyptians, almost the basis of their 
‘ religion, viz., that in November Osiris, the God 
‘ of Agriculture and “ the Lord of Tombs” comes 
‘ from the world of spirits, and is restored to his 
‘ sorrowing spouse. Nor has any explanation been 
‘ given for the Autumn festival among the Greeks, 
‘ in which the rape of Proserpine, or the marriage 
‘ of that Goddess “ in autumn Aved ” to the God of 
‘ Hell, was celebrated at the time of the acronycal 
‘ rising of the Pleiades. No clue has been supplied 
‘ to the belief of the ancient Persians, that winter 
‘ comes up from hell at the beginning of Novem- 
‘ ber, “ the month of Death ” (Morad), which is also 
‘ known among the Arabs as Rajeb ( “ the Month of 
‘ Fear”). 

‘ The festival of Kali the goddess of death, and 
‘ the spouse of Siva, “ the destroyer,” takes place in 
‘ Hindostan in Noveml)er (the month of the Plei- 
‘ ados). Botli of them, like Osiris, “ the Lord of 
‘ “ Tombs,” are honoured as “ tlelighters in eeme- 
‘ “ teries,” the goddess, like the wife .of Alo Ai<.>, 
‘ being '■epresented by a little girl. The explana 
‘ tion of these myths will be found in the new year’s 
‘ festival of first fruits and of the dead, among the 
‘ races of the far South. 

‘ The Fijians, like the ancient Greeks and the 
‘ Egyptians, believe that in November a god comes 
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‘ up from the infernal regions. He is named Ra- 
‘ tumaimbulu, and is, like Osiris, Kali, and Proser- 
‘ pine, a deity presiding over agriculture — and “ a 
‘ “ god of great importance in Fiji, as he causes the 
‘ “ fruit trees to blossom, and on him depends the 
‘ “fruitfulness, or otherwise, of the seasons. There 
‘ “ is a month in the year, about November, called 
‘ “Vula i Ratumaimbulu (the month of Ratumaim- 
‘ “ bulu). In this month the god comes from Bidu, 
‘ “ the world of spirits, to make the bread-fruit and 
‘ “ other fruit-trees blossom and yield fruit. He 
‘ “ seems to be a god of j^eace, and cannot endure 
‘ “ any noise or disturbance, and his feelings in this 
‘ “ respect arc most scrupiilously regarded by the 
‘ “ natives. They, therefore, live very quietly dur- 
‘ “ ing this month, it being tapv to go to tear or to 
' sail about, or 2>bmt, or build houses, or do most 
‘ “kinds of work, lest Ratumaimbulu should be 
‘ “ offended, and depart again to Bulu, leaving his 
‘ “ important work unfinished.” 

' As the Fiji Islands are adjacent to the Friendly 
‘ or Tonga Islands, and the natives of both groups 
‘ strongly resemble ca<.;h other in tlieir customs and 
’ ol»servances, there can be but little doubt that Alo 
‘ Alo, the God of Agricuituri^ oi the Friendly Islands, 
‘ whose festival takes place in Novcmbei’, is the same 
‘ as the Fiji god, and like him is assumc^d to come 
‘ in that month from the world of s]>irits, which is 
‘ called by the Fijians Bulu, and in the Friendly 
‘ Islands Bulotu. JPov the same reasoiis we may 
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‘ assume that a vernal queen, like the little damsel 
‘ who presides at the festival of Alo Alo, also wel- 
‘ comes the Fiji god, on liis arriving in that month 
‘ from the land of spirits — as Isis welcomed Osiris, 
‘ and Proserpine wedded Pluto in November.’ 


ADDEND U M 1 1. 

‘ Such, then, are some of the conclusions to which 
‘ the study of Ethology has led me. 

' There, ax*e, however, further proofs, deducible 
‘ from chronology and astronomy, which, though 
‘ less interesting to the general reader, are most im- 
‘ portant in confirming the infereiices to which this 
‘ inquiry tends. Though they were the last to 
‘ suggest themselves to me, they will not be, I 
‘ believe, the lea.st conclusive in the hands of 
‘ others more competent to deal with them than 
‘ myself. 

‘ If the foregoing paper is imperfect, this is almost 
‘ unavoidably the case. The field is almost entirel}'' 
‘ new ; and many points were incidentally sug- 
‘ gested, while I was preparing the paper ; for 
‘ though collecting materials for a comparison of 
' the cu.itoms and festivals of nations required 
‘ several years of drudgery, many identities in the 
‘ mode of observing the Festival of the Dead only 
‘ Ifccame apparent to me when I had cai’cfully col- 
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‘ lated and compared the different references to it, 

‘ which I had noted in the course of my reading 
‘ during the past eight or ten years. Of course the 
‘ difficulty of procuring, in a colony, any works 
‘ bearing on the subject, not a little contributed to 
‘ my labours. 

‘ Before going into what may be regarded as, in 
‘ some respects, a distinct branch of the subject, it 
‘ would be as well to recall the steps which have led 
‘ me so far in this inquiry. 

‘ Accident drew my attention to the antiquity of 
‘ certain popular customs ; and further inquiry re- 
‘ specting them revealed to me some new facts as to 
‘ their universality. 

‘ The simultaneous observance of the festival All 
‘ Halloween, All Snints and all Souls, in the old and 
‘ in the new worlds, led me to infer that it must 
‘ have been regulated by some visible mark or sign 
‘ that nature had supplied ; and on discovering that 
' the midnight culmination of the Pleiades affords a 
‘ clue to the almost simidtancous ob.seiwancc of this 
‘ festival in America, Polynesia, Asia, and Europe, I 
‘ at the same time found that tl^o festival of the 
‘ di.'ad was a new year’s Jestival, and that it, conse- 
‘ quently, was in Jilurope, Asia, and America a ves- 
‘ tige of a sidercfd (or astral) yeai‘, actually in use in 
‘ the southern hcmisplierc, but obsolete and for- 
‘ gotten in the noi th, though forming apparently 
‘ the substratum of all ancient calendars. My next 
‘ and last inquiry was, tiieroforc, into the calendars 
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‘ of ancient nations, to see if astronomers have 
‘ noticed any traces of a primitive system of regu- 
‘ lating the year having been once in vogue in 
‘ different parts of the globe. 

‘ Greswell, who has not suspected the existence of 
‘ the year or seasons of the Pleiades among ancient 
‘ nations, states that there is conclusive evidence of 
‘ all calendars having been dei’ived from a primitive 
‘ calendar. He also states that they were not regu- 
‘ lated by or adapted to the tropical year, and that 
‘ their mutual connexion consists in their relation 
‘ to the 1 7th day of the Egyptian month of Athyr. 
‘ This, though probably the primitive new year’s 
‘ day of the Egyptians, became in time the 17th day 
‘ of the third month, still regulating the year, how 
* ever ; still the point d’(tp 2 yHi of all calendars ; still 
‘ the basis of all cycles and of all corrections as far 
‘ back as the year B.c. 1355. The earliest reliable 
‘ astronomical data which we po.ssess as to the cal 
‘ endar of the Egyptians extend back to that 
‘date; and in Hindostan, B.c. 130G is the liinit 
' to which wc can safely carry back our calcU 
‘ lations. 

‘ Greswell shows us that the Egyptian and Hindoo 
‘ calendars agreed at that remote era ; that the fes- 
‘ tivals of the Egyptian Isis and of the Hindoo 
‘ Durga were then new year’s commemorations ; and 
‘ ho even supposes them to have been first instituted, 

‘ and the woi’ship of these deities to have been in- 
‘ vented or introduced, near that time. As, how- 
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‘ ever, we find the rude elements of all the rites and 
‘ attributes of those deities, among the gods, and 
‘ ceremonies of savages of the Southern Ocean, we 
‘ may question the correctness of his inference on 
‘ this point. 

‘ This coincidence in the observ^ance of these fes- 
‘ tivals at that date has naturally appeared so 
‘ remarkable, that he can only explain it by 
‘ assuming that they must have had a common 
‘ origin ; and this he finds in the astronomical 
‘ science of the Egyptians. Although Greswell 
‘ acknowledges that the existence of a primitive 
‘ universal calendar is e\ddent throughout the 
‘ world, he assumes that the Egyptian calendar was 
‘ the source from which all nations derived their 
‘ knowledge of the primitive year. 

‘ This is plainly most incredible. We must en- 
‘ deavour to find in nature some more simple clue 
‘ to these remarkable coincidences. 

‘ Let us see whether this primitive year, the 
‘ traces of which have Ijoeii discerned in almost all 
‘ countries, was not the year of the Pleiades, or 
' rather the two seasons of “ the Pleiades above,” 
‘ and “ the Pleiades l)elow.” 

‘ A careful perusal of his elaborate works will 
‘ lead to the comdusion, that the four following 
‘ days stand out witli singular promimiice as land- 
‘ marks of this primitivi! calendar, viz., — Athyr 
‘ 17th (November), February 17th, April 20th, and 
‘ August 28th. 
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‘ Greswell appears to regard them all as different 
‘ types of (what is unquestionably the most remark- 
‘ able of them all) Athyr, I7th, as it appeared at 
" different times in a moveable year. But he is evi- 
" dently mistaken, as 1 shall hereafter show. All of 
‘ these days were most conspicuous in the Roman, 
‘ as well as in some other ancient calendars, and 
‘ were connected with the primeval festival of the 
‘ dead, or with the superstitions peculiar to it ; 
‘ while in more modern times we find the new year’s 

* festival of the Mexicans, and of the Dayaks of 
^ Borneo, fell respectively on November 17th and 
‘February I7th, each regulated by the Pleiades; 
‘ and that on the 19 th of February and the 28th 

* of August, among the Chinese iind Japanese, the 
‘ annual commemoration of the dead, or a festival 
‘ in honour of the new yc‘ar takes place. 

‘ It is however manifest, that each of thqse four 
‘ days must have marked a division of the primitive 
‘ year. But if this was tlie case, they must have* 
‘ had rofei'encc to some natural ]>henomena or signs ; 
' and could not have l)een in(*rely conventional divi 
‘ sions of the year, as their uae(pial duration clearly 
‘ proves ; nor could they have been regulated by 
‘ the se^isons, because they are found in different 
‘ latitudes. 

‘ Thus a division commencing on Nov. I7tli 
‘ would contain 9 2 days; that on Feb. 17th, C2 
‘ days ; thi\t on April 20th, 130 days, while that on 
‘ August 28th would not extend over 81 daj^s. Or, 
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‘ supposing that the year was divided into two sea- 
‘ sons, the first, if commencing, like the primitive 
‘ Southern year, on the 17th November, would last 
‘ only 154 days, while the second season, commenc- 
‘ ing April 20th, would continue for 211 days. If, 

‘ however, it was a year commencing, like the primi- 
‘ tive Northern year, on February 17th, the first 
‘ season must have conststcd of 192, and the second 
‘ .season of 173, days. 

‘ Such a sy.stcm is so entirely unsuited to the 
‘ seasons, and to the natural divisions of the tropical 
‘ year, that we cannot assume that accident or 
‘ caprice can have suggested it, much less have pre- 
‘ served .such an uniformity, in the observance of 
‘ such a singular and irregular mode of dividing the 
‘ year, among nations inhabiting dilfercnt quarters 
‘ of the globe. 

‘ The solution for all these difficulties will be 
‘ found, I l)elieve, in the primitive Southern 
‘ and the primitive Northern years, each of which 
‘ was sidereal or astral, and regulated by tlie 
‘ Pleiades. 

‘ 1 give below a statement of the Limes of the year, 
' in various portions of ihc glo1>e, when the Pleiades 
‘ appear and when tliey disappear in the evening, 
‘ also when they culminate at midnight, sunset, or 
‘ at sunrise.^ 

' * The following tal -e, Iwintlh proparctl ior me by Professor Everett, 
* will afiford suflicieiit data to guide the ixador as to the variations in 
‘ the times when the Pleiades ai ^jear, disappear, and enlmiiiiue at the 
‘ equator, and in noidhein and southern latitudes. Of course the 
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‘ The midnight culmination of the Pleiades occurs 
‘ all over the world on the 1 7th of November (or 
‘ Athyr, as it was called in the Egyptian calendar). 
‘ Hence if the primitive year was regulated by the 
* midnight culmination of the Pleiades, we may ex- 
‘ pect to find all affinities in calendars connected 
‘ with that particular day. This is exactly what 
‘ Greswcll has discovered. He cannot explain why, 
‘ out of the 365 days of the year, the 17th day of 
‘ November should be such a d'appui of all 

‘ calendars. Yet he considers it derived from some 
‘ primitive unknown calendar, in which it consti- 
‘ tutcd the beginning of the year, and that in all 
‘ modes of dividing the year, in every portion of 
‘ the globe, a connexion with the 17 th of Athyr is 
‘ to be traced.’ 


ADDENDUM Til. 

‘ A study of the stars that are visible in the 

* middle of November will, 1 believe, throw a new 

‘ farther we go from the equator, the greater the variations will he- 

* come : — 


Appearnri'.t) 4 Dinappearance | falinlnatioii | Oulinlii.atiun ICulniinatioi 
in tivuiiiuK- j in wonimf, | at inidnhrbt. | at suiiMct, • at sunrise. 


‘ Tongatabti, Friendly 


‘ Islanrhs. Utt. -41® 

* s., 

Nov. 1. 

j April 22, 

N(»v. 17. 

Feb. 2. 

1 Aug. 

* Equator, 

Oct. S). 

April 28. j 

Nov. 17. 

Feb. 9. 

Aug. 14. 

‘ Hcliopolift, Egypt, ^ 

' Lat. dO* N., . \ 

Oct. 19. 

1 April 30. 

Nov. 17. 

Feb. 17. 

Aug. 21. 
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‘ light on the strange tradition referred to by Virgil, 

‘ and which has excited so much speculation — 

“ Candidus anratis aperit cum comibus annum 
Taurus.” 

‘ This has, by all writers, been supposed to refer to 
‘ a very remote period, when the sun was in the 
‘ sign of Taurus, at the time of the vernal equinox. 

‘ It has been assumed that the primitive year began 
‘ at the time of the vernal equinox, and was a solar 
‘ year. 

‘ I think it is very apparent, from the facts re- 
‘ ferred to in the foregoing pirper, that the most 
‘ ancient year began in tlie autumn, and that there 
‘ is not the slightest trace of any ancient year in 
‘ general use beginning in May. How, then, can 
‘ we connect tliis tradition Avith the evidence of 
‘ ancient calendars, pointing to November, not to 
‘ May, as the month in which the primitive year 
‘ began ? 

‘ It is manifest tliat this universal tradition, that 
‘ is so discernible to this day in the religious symbols 
‘ and rites of Asiatic nations, and which was so 
‘ co?ispicuous in the mythology oi the Egyptians, 
‘ had reference not to a solar, but to a sidereal year , 
‘ not to the sun being in the sign of Taurus, but to 
‘ the stars in Taurus, the P]ciad(^s, which by their 
‘ rising in the evening, culminating at midnight, 
‘ and setting in ^he morning, marked the beginning 
‘ of the primitive year in November. The reader 
‘ has only to consult the various writers who have 
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‘ touched on this point, and he will find that there 
‘ can be but little question as to the correctness of 
‘ this view of the tradition. I have already con- 
‘ nected lo with the year of the Pleiades, accom- 
‘ panied as she was by those stars in her wandering 
‘ over the globe. But 1 omitted to note a feature in 
‘ the story of fo, which confirms this conjecture. 
‘ Why was she represented as having been changed 
‘ into a Cow, and as having in that form arrived in 
‘ Egypt, where she was worshipped as Isis, to whom 
‘ the bull Apis was sacred, as well as to Osiris ? 

‘ lo or Isis was called Athyr, which was the name 
' of the month, on the 17th of which her great 
‘ festival, the mysteries of Isis, took place. Gres- 
‘ well, who does not seem to have noticed the coii- 
‘ nexion of the constellation of Taurus with the 
‘ month of November, says, “ according to some the 
‘ “ Bull in the heavens is the same as lo.” “ The 
‘ “ Arabic name of the sign, or one of the Arabic 
‘ ‘‘ names, is A Utur or A tor, which is eviden|Iy the 
‘ “ same with the Egyptian Athyr — A tor or Venus ; 

‘ “ and she was only another conception of the 
'“Egyptian Isis.” But the connexion of Tamais 
‘ (Ataur) with the festivals of first fruits and of the 
‘ dead, everywhere, even in the Pacific Islands, 

' associated together, is clearly discernible. Sir 
‘ Gardner Wilkinson says that at harvest time the 
‘ Egyptians throughout the country “ offered the 
‘ first fruits of the earth, and with doleful lumen 
‘ “ tatiorts presented them at her altar.” He traces 
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‘ the connexion between two of her feativala in the 
« fact that two of her votaries “presented their 
‘ “ offeHnys in the guise of motirners.” As to the 
‘ Egyptian fable of the cow of Mycerinus, Sir Gard- 
* ner Wilkinson says, “ if Herodotus was correct in 
‘ “ stating that it was a heifer (not an ox), it may 
‘ “ have been the emblem of A thor in tlic capacity 
‘ “ which she held in the regions of the dead.” “ The 
‘ “ introduction of A thor with the mysterious rites 
‘ “of Osiris, may bo explained by her frequently 
‘ “ assuming the character of Isis.” 

‘But the connexion of Taurus (Ataur) with a 
‘ funereal commemoration which took place on the 
‘ 17th of Athyr, is indirectly attested to by Plutarch, 

‘ who says, “the priests therefore practise certain 
‘ “ doleful rites, one of which is to expose to public 
‘ “ view, as a proper representation of the grief of 
‘ ' the goddess (Isis) an ox covered with a paU of 
‘ '• the finest linen, that animal being considered the 
‘ “ image of Osiris. The ceremony is performed for 
'“four days successively, beginning on the 17th 
‘ “ day of the al)Ove mouth (Athyr).” “ Thus they 
' “ commemorate wliat they call ‘the loss of Osiris/ 

‘ “a lid on the 19th of the moi th another ftstival 
‘ “ represents ‘ the finding of Osiris/ ” The autho- 
‘ rities I have already cited seem to show that tliis 
‘ refers to the 19th of Athyr (not of Pachons, as Sir 
‘ Gardner Wilkinson suggests). Plutarch supposes 
‘ this funereal celebration to represent the death of 
‘ the year, and the beginning of winter De Rouge 

VOL. 11. 2 D 
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‘ mont makes the same conjecture as to the festival 

* of the German goddess of death ; but I have 

* already shown that these theories are incorrect ; 
‘ because in the Southern hemisphere, thej vernal 
‘ month of November is sacred to the god of the 
‘ dead. But Plutarch supplies, unconsciously, the 
‘ clue to the enigma, when he states that these 
‘ funereal celebrations “ take place in the month when 

* the Pleiades are most distinct, i.e., in Athyr. 
‘ These lamentations, followed by rejoicings, were 

* plainly connected with the disaj)pearance and re- 

* appearance of the Pleiades, and were in no way 
‘ descriptive of the seasons. The Abipones of South 

* America call that constellation their “ Grand- 

* father.” When it disappears from the sky at 
‘ certain seasons, “ they suppose their grandfather is 
‘ “ sick, and are under a yearly apprehension that 
‘ “ he is going to die when these stars -again ap- 
‘ pear they rejoice, and hold festivals in honour of 
‘ his recovery. In Borneo, Se her a, the God of 
‘ Agriculture, resides in the Pleiades. Hence wc 

find the Pleiades, like Osiris and Proserpine, were 
‘ regarded ixs the god of the dead and of agiicuHurc, 

‘ and thus the festival of the Pleiades was a feast of 
‘ ancestors, and a first fruits celebration. 

‘In Australia, on or about the lYth November 
‘ the savages celebrate their great corroboree in 

* honour of the stars of Taurus (see p. 384), which, 

* as I have shown, is of a funereal charsicter. It 
‘ is therefore evident that, as the Hindoo name 
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* for November is Cartiguey (the Pleiades), the 
‘ Egyptian name for it, Athyr, is connected with 
‘ Ataur (Taurus), and the seven stars the Pleiades. 

‘ Hence we learn from the fable of Jo, that the cow 

* or bull, accompanied by the Pleiades, was wor- 
‘ shipped at the Isia on the iVth of Athyr, i.e., when 

* these stars in the constellation of Taurus are most 
‘ distinctly visible ; and thus as the primitive year 
‘ began at that time, the constellation of Taurus 
‘ may be said to have opened the primitive year. — 
‘ See Landseer’s Sabcean Researches, p. 75 to 85, 
*861. See Greswell’s Fasti Gath. ii. 88, n. ii. 112 ; 
‘ iii. 255, 257, 370 ; Introd. 241 ; iv. 280. 

* A plate, in Hyde’s learned work on the Religion 
‘ of the Ancient Persians, taken from an antique 

* gem, which was sui)posed to represent Mithra, or 

* the sun in the sign of Taurus, evidently refers to 
‘ the stars in the constellation of Taurus, ard to 

* Orion and Scorpio, which are at the same time 
‘ visible in November, when the primitive year 

* began. 

‘Hyde says that the representations of Mithra 
‘ wei'e intended by Zoroaster to be of an astronomi- 

* cai, not of a religious or mythioal character. 

* We have represented in this gem a man holding 
‘ a sword and accompanied by two dogs (the form 

* under which Orion was represented), near him a 

* scorpion, and above him the seven stars, the sun 
‘ and the moon. The tradition as to the scorpion, 
‘ I have already shown, w£is connected with Novem - 
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* ber and with Orion by the ancient Eomans, and to 
‘ this day is associated by the Arabs with Novem- 
‘ ber. But the Persians themselves, when they 
‘ changed their year from November to February, 
‘ i.e., from the time of the midnight culmination of 
‘ the Pleiades to that of their culmination at sunset, 
‘ must have transferred the tradition as to the death 
‘ of Orion by the bite of a scorpion to February, as 
‘ they still celebrate a festival in February, in which 
‘ charms are used to drive away scorpions. Hyde 
‘ says this festival once took place in November. 1 
‘ can find no trace in the customs of any race in 
‘ which any superstitions respecting Taurus, Orion, 
‘ and Scorpio are connected with May. — Hyde 
‘ de Rel. Vet. Pers., 113. Bailly’s Astr. Indienne, 

‘ XXX. cliv., 4, 18, 78. See also ante, p. 381. 

‘That the reverence of Asiatic nations, as well 
‘ as of the nations of antiquity, for saered bulls, 

‘ arose from the seven stars in the constellation of 

• Taurus marking the beginning of the year in 
‘ November, is probable from the following facts 
‘ connected with the traditions as to the deluge. 

‘We have seen that the memory of that crent 
‘ was preserved in the great religious festival of 
‘ ancient nations, the new year’s commemoration of 
‘ the dead. But as this was regulated by the 
‘ Pleiades, which are in Taurus, let us sec whether 
‘ the Bull and the Seven Stars are not mixed up 
‘ with the traditions of the deluge. 

‘Bryant shows us that the Pleiades were con- 
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* nected with that event in Grecian mythology, 

‘ though he gives no satisfactory explanation for the 
‘ fact. We have already seen that, beyond any 
‘ question, the Mexicans associated the memory of 
‘ the deluge, and a dread of its recurrence, with the 
‘ midnight culmination of the Pleiades. 

‘No solution has been supplied for the remark- 
‘ able circumstance that the Zcirdavesta, and even 
‘ the prayers of the Parsecs, mix up the bull with 
‘ the memory of the deluge ; nor has any clue been 
‘ found to the meaning of the traditions of the 
‘ Chinese, the ancient Britons, Greeks, Persians, 

‘ Hindoos, and Egyptians, as to “ the seven celestial 
‘ “ beings” preserved from the waters of the Flood. 

‘ They all plainly point, for their origin, to the con- 
‘ nexion of the memory of the deluge with the new 
‘ year’s commemoration. This festival, as we have 
‘ seen, was regulated by the stars in the constellation 
‘ of Taurus. Hence the belief of the Mexicans that 
‘ the deluge commenced at the moment when the 
‘ Pleiades, culminating at midnight, marked the 
‘ beginning of tlic yeiir, has been sliarod in by other 
‘ races. We can therefore undemtand why the bull 
‘ and the seven stars are coune'' tcd with that event, 
‘ not only in ancient mythology, but also in the 
‘ traditions, and even in the prayers of Asiatic 
‘ nations. 

‘The belief of manv writers that the ancient 
‘ British fables as to King Arthur arc derived from 
‘ some astronomical myth, will receive some con- 
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' fiimation from the facts contained in this paper, 
‘ and from the references which I give on this point. 
‘ We find the Arkite God Hu (the bull), Uthyr or 

* Arthur (Athyr?) connected with the deluge, from 
‘ which Arthur and his seven friends escaped. The 
‘ lamentations for the death of Hu are traceable to 
‘ the connexion of Taurus with the new year’s feast 
' of ancestors, which grew in time into a commemora- 
' tion of the death of a divinity, or into a festival of 
‘ the god of the dead. Hence the death of Hu 
‘ (Taurus) is the same mythical event as the death 
‘ of Osiris, with whom the bull Apis and Athor 

* (Taurus) were connected. The lamentations for 
‘Adonis, Thammuz, Proserpine, and other deities, 

‘ are derived from the same myth. Dupuis says, 

‘ “ Dans leur mystercs on rappelait la chute, et la 
‘ “ regeneration des Times, par le taureau mis h mort 
‘ “ et ressuscite.” 

‘ The astronomical ideas of the ancient Britons 
‘ confirm this view. We have the testimony of 
‘ Plutarch that in an island to the west of Britain, 

‘ a festival at the end of every thirty years was held, 

‘ which was connected with, and probably, like tlie 
‘ Mexican cycle, was regulated by the constellation of 
‘ Taurus. “ It is mentioned by Plutarch,” says Gres- 
‘ well, “that the principal object of adoration among 
‘ “ the Cimbri, in the time of Marius, was a brazen 
' “ hull; by which they arc accustomed to swear on 
‘ “occasions of greater solemnity than usual. If 
* “ this bull was not borrowed by the Egyptians, and 
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‘ “ was not merely their Apis or their Mncvis, we can 
‘ “ have but little reason to doubt but it must have 
‘ “ been intended as a type or symbol of the bull in 
‘ “ the heavens ; and we consider this supposition 
‘ “ much the more probable of the two. This fact, 

‘ “ however, would do much to connect the origin 
* “ of time and the beginning of things, in the 
‘ “ opinion of these nations, with the sign of the 
‘ “ bull. The Hindoos, both of ancient and modern 
‘ “ times, and the Persians also, have always as- 
‘ “ sociated the sign of the bull with the origin 
‘ “ of time ; and there is no reason why the nations 
‘ “ of the North might not have done the same, and 
‘ “ for the same reasons in general too, viz., be- 
‘ “ cause primitive tradition and belief among 
‘ “ them also actually connected the beginning of 
‘ “ things with this sign, or the co7istellation in par- 
‘ “ tietdar” 

‘But we need not go to remote antiquity or to 
‘ distant nations for traces of this connexion of the 
‘ stars of Taurus with the beginning of the year, 
‘ which they regulated by their rising in the even- 
‘ mg. To this day the Highlanders believe that 
‘ in the twilight on nete yeai'\s eve the figure of a 
‘ gigantic bull is to be seen crossing the heavens. 
‘ They even imagine that the course which it takes 
‘ is ominous of good or ill for the coming year. 
‘ Stewart says that as new year’s eve is called 
‘ Candlemas “ from some old religious observances 
‘ “ performed at that limc by candle light,” this 
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‘ mythical animal is popularly known among the 
‘ Highlanders as " the Candlemas Bull.’”* 


‘ PKOOFS FROM ASTEONOMY and CHEONOLOGY, 

' THAT IN RELATION TO THE PLEIADES OUR CALENDAR 

‘ NOW EXACTLY CORRESPONDS WITH THE PRIMITIVE 

‘ Year. 

* TlXytaSwi/ ffiaLVovorav AOvp T€Kfiaip€TaL topr]V. 

‘ Assuming all these inferences to be correct, a 
‘ difficulty will suggest itself to the reader, which 
‘ may naturally seem fatal to the conclusions at 
‘ which I have arrived. It may be said, “ It is true 
‘ “ that these festivals falling among so many races 
‘ " at the present day, as well as among so many 
‘ “ancient nations, on the 17 th November, in the 
* “ middle of February, or at the end of August, 
‘ “ appear to have been regulated by the culmination 
‘ “ of the Pleiades at midnight, sunset, or sunrise, 
‘ “ yet it is only a singular coincidence, that is, Uic 
‘ “result of accident. If those festivals now agree 
‘ “ with the culminations of the Pleiades at the times 
‘ “ named, yet they did not do so two thouvsand 
‘“years ago. The Pleiades gain twenty-eight days 
‘ “ on the tropical year in every two thousand years ; 
‘ “ hence the Pleiades that now culminate at mid- 

' Set* Ktewarfc'n SvperHiiions of the llvjklanderii^ 246. 
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‘ “ night on the 17th November, did so in October 
‘ “ two thousand years ago. Hence you must prove 
‘ " that the months have moved onward with the 
‘ “ Pleiades, or all your assumptions fall to the 
‘ " ground.*’ This difficulty, however, when inquired 
‘ into, not only strengthens my conclusions, but also 
‘ opens up a new question regarding calendars and 
‘ chronology, that is in itself most important, as 
‘ well as most interesting. It is evident that if the 
‘ primitive year was regulated by the Pleiades, the 
‘ months must have been gradually affected by the 
' beginning of the year commencing one day later 
‘ in every seventy-one years, and hence the first 
‘ month, whether November, February, or August, 
‘ if connected with a sidereal or astral year, must 
' have moved onward in an equal ratio with the 
‘ movements of these stars, and of course all the 
‘ other months in the calendar must have shared 
‘ equally in this progressive tendency. 

‘ No one hitherto has suspected that the primi- 
‘ tivo calendars of ancient nations were based on a 
‘ sidereal year. Let us, however, see whether astro- 
‘ nomers have not supplied us with facts that 
* necessarily lead to this conclusion. 

* I may assume that if a sidereal year was the 
‘ primitive basis of all calendars, astronomers must 
‘ have been surprised to find simultaneous andpro- 
‘ gressive changes in calcn'lars, which must have 
‘ appeared to have been the result of artificial 
‘ “ corrections^' If the juimitive year v. as regulated 
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* by the culmination of the Pleiades at midnight, all 
‘ derivative calendars would be found gradually to 
‘ change, and yet to preserve a relation towards 

* each other, and this connexion would be traceable 
‘ to the “point cPappui of these calendars, the day 

* when the Pleiades culminate at midnight, sunset, 
‘ or sunrise, by whichever the year was regulated. 
‘ Let us see, then, what GresweU says on this 
‘ point ; — 

* “ The natural measures of time have had only 
‘ “ one primum mohile, one point of departure or 
‘ “ epoch ; which never has been, nor could be, nor 

* “ is even at present, anything diflerent from what 
‘ " it was at first. The civil calendar also might 
‘ “have had only one epoch and point of departure 

* “ at first, though that is a matter of fact which we 
‘ “ would not be justified in assuming without sufii- 
‘ “ cient proof of its truth ; but whatsoever it might 
‘ “ have been at first, it would still be notorious and 
‘ “ incontrovertible that, since the beginning of 
‘ “human society, it has had an almost infinite 
‘ “ number of epochs, and points of departure ; o. 

‘ “ different one almost in every age, and in every 
‘ “ country, and among every nation on the face of 
‘ “ the earthy 

‘ To analyse, compare, and to trace back to a 
‘ primitive basis, calendars of apparently so variable 
‘ a nature, at first ma)' appear a task too difficult to 
' be surmounted. This arises “ from not merely the 
‘ “ possibility, but the fact of the substitution of new 
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‘ “ types of the standard of nature, instead of the 
‘ " first and original one ; from the various relations 

* “ of these new ones compared with those of the 
‘ “ old ; and from the necessity of finding out and 

* fixing the historical epoch of the substitution in 
‘ “ each of these instances, and of tracing and follow- 
‘ “ ing the subsequent history of such variations ; of 
‘ “ investigating in short, and ascertaining the whole 
‘ “ cycle of the changes, transitions, and modifica- 
‘ “ tions in passing from one state to another suc- 
‘ “ cessively, through which the original type of 
‘ “ nature itself may have had to run.” 

‘ “ It follows that, when bringing down the 
‘ “ primitive and universal type of the reckoning of 
‘ “ annual civil time according to its natural law ; 

‘ “ we are bringing down at the same time in their 
‘ “ elementary and primordial state, in their seminal 
‘ “ principles, in their archetypal form, if not in their 
‘ “ actual conditions and constitutions from tne first, 

‘ “ the civil calendars of all ages, and all countries, 

‘ “ and all nations. Nor is it more unquestionable, 

* in point of fact, that aU existing distinctions of 
‘ “ men (even those which are most widely discri- 
‘ “ minated in other rcspt'cts) were originally sum- 
‘ “ med up and comprehended in the loins of one 
‘ “ man, and afterwards of three men, than that the 
‘ “ civil calendars of all such national divisions of 
‘ “ inankind hai'C been comj)rehcnded and embodted 
‘ “ in this one type of all, the civil calendar first of 
‘ “ Adam, and next of three sons of Noah ; and 
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‘ “ through them the common birthright and com- 
‘ " mon inheritance of their posterity everywhere.” 

‘ I have already shown that the system of cotmt- 
‘ ing the day from sunset, which Greswell says is so 
‘ universal as to prove the unity of origin of our 
‘ race, and which ho believes to have belonged to 

* the primitive calendar, is still in existence in the 

* southern hemisphere, and connected with the Hal- 
‘ loween of the year of the Pleiades. Let us see 
‘ whether there are not some other land-marks of 
‘ the primitive calendar that are relics of this 
‘ system of regulating the year of the Pleiades. As 

* the Egyptian and Hindoo calendars are the most 
‘ important, let us sec how far they exhibit traces of 
‘ the progressive year of the Pleiades. 

‘ I have shown that the Isia were originally the 
‘ new year’s festival of the dead, and avoi'o connected 
‘ always with the 17th of Athyr, and with the mid- 
‘ night culmination of the Pleiades. We find that 
‘ the Egyptians had several modes of reckoning the 
‘year; two of them were perhaps in reality the 
‘ same. The year commencing at the end of August 
‘ was probably precisely the same as the primii 'vc 
‘year commencing on the 17th day of Athyr or 
‘ November. They would be both sidereal and 
‘ subject to the same changes ; but in the former the 
‘ 17th day of Athyr (or November) is the l7th day 
‘ of the third moiith. I’his thcr'cfore must l)e borne 
‘ in mind, in reading the following remarks of Gres- 
‘ well respecting that day, which at least will prove 
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‘ that it was the point d'appui of all calendars, 

‘ though the reason for this has, if I am correct, 

‘ escaped the observation of Greswell, Bunsen, and 
‘ other writers who refer to this subject : — 

* “ It has been already seen that the Isia, among 
‘ “ the Egyptians, were attached from the first to 
‘ “ one particular month of their calendar, and to 
‘ “ one particular day of that month ; and that this 
‘ “ particular month was the third, and this particu- 
‘ “ lar day was the 17th of the third month. And 
‘ “ the calendar of the Egyjitians, both at this time 
‘ “ and long after it, being altogether the same with 
‘ “ the primitive, the 17 th of the third month in the 
‘ “civil calendar of the Egy2.)tia.n.s, and the 17 th of 
' “ the third in the civil calendar common to all 
‘ “ mankind, both at this time and long after it, were 
‘ “ absolutely one and the same. It follows that 
‘ “ the stated date of the Egyptian Isia, once fixed 
‘ “to the 17th of the third month in their proper 
‘ '• calendar, was thereby fixed to the 17th of the 
‘ “ third month too in the common calendar of all 
‘ “ mankind ; and as long as the proper Egyptian 
‘ “ calendar and this common jirimitivc calendar 
‘ continued to be the st me and to pros-, rvc tlio 
“ “ same relation to each other, the l7th of the third 
‘ “ month in eitlier was the 17th of the third month 
‘ “ in the other ; and vice versa.” 

‘ “ This being the case, nothing being supposed 
‘ “ to be known as yet respecting the Isia of the 
‘ “ Egyptians, except these two facts, that they were 
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* " fixed to one month, the third in their proper 

* ** calendar, and to one day, the 17 th of that month ; 

* “ the attention of the reader is next to be directed 

* “ to a very remarkable phenomenon, which the 

* " history of the primitive calendar, after a certain 
‘ “ time, but not before, brings to light ; viz., a suc- 
‘ “ cession of modifications, corrections, and changes 
‘ ** of the primitive calendar itself on the cyelico- 
‘ “ Julian principle, wliich we are able to trace in 
‘ " the retrograde order (that is, in the order of the 
‘ “ recession of the equable in the Julian or natural 
‘ “ year), all round the Julian or natural year, from 
‘ " the point at wliich it began, almost to the same 

* “ point again : corrections or modifications of the 

* “ primitive calendar, on this common principle, 

* “ agreeing with each other not only in that respect, 

* “ but in a still more remarkable and characteiistic 
‘ “ circumstance, that of being all attached to the 

* “ same month of the primitive calendar, the third, 
‘ “ and to the same day of this raontli, the 17 th. 

* “The fact, which we have just pointed out, in 
‘ “ the majority of those instances (and even in all, 
‘ “ as we ourselves have seen reason to conclude) is 

* “ confirmed by proofs that place it out of questi<m ; 
‘ “ and the fact being admitted, it must be ahowed 

* “ to be something curious and remarkable in the 
‘ “ highest degree ; something which could not be 

* “ resolved into an accidental occurrence of circum- 

* “ stances, in so many instances, in such difibrent 
‘ “ quarters of the world, and at such great distances 
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* “ of time asunder ; and if it could not be explained 

* “ on that principle, something which must have 
‘ “ been the effect of design. Nothing but design, 

‘ or reasons of a common kind, motives and causes 

* “ which must have everywhere alike influenced 

* “ such corrections, and alike determined the process 
‘ “ of such corrections, could account for a coinci- 
‘ “ dence like this, extending over a period of 1136 
‘ “ years, exemplified in fifteen different cases of the 
‘ “ kind at least, yet all in the same way, and sub- 

* “ stantiaUy to the same effect ; beginning in India, 

‘ “ the most remote quarter of the world of which 

* “ anything was known to the ancients, and ending 

* “ in Sweden or Norway, of which, until a very 
‘ “ late point of time, they knew absolutely nothing. 

* “ What, we may ask, must have been thought of 
‘ “ this fact, had nothing been known concerning it 

* “ except the fact itself ? How difficult must it 
‘ “ have appeared to account for it, on any principle 
‘ " which should exclude the idea of chance !” 

‘ Greswell tries to account for these extraordinary 
‘ coincidences by pointing to Eg3qitian science as 
‘ the common fountain of all the analogies of the 
‘ calendars and of the m} ths connected with the 
‘ year ; but the assumption is plainly untenable. 
‘ The Egyptians certainly never taught the Fijians 
‘ to celebrate the festival of the God of the Hoad in 
‘ November, nor could they have led the Australians, 
‘ the Dayaks of Borneo, and the Me.xicans, to regu- 
‘ late their year by the stars in Taurus. If, as he 
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* assumes, analogies in the calendars of nations are 
‘ relics of a primitive year, we must look for it 
‘ among the most primitive races, and among those 

* who have been least affected by civilisation and 
‘ change. 

‘ If this primitive calendar was inherited from 
‘ primeval antiquity, we may expect to find even 

* among the rudest races some trace at least of their 
‘ common heritage from the common parent of our 
‘ race. What do we actually find ? In the southern 
‘ hemisphere, at the equator, and in Mexico, unmis- 
‘ takable proofs of the existence of a primitive 
‘ sidereal or astral year, regulated by the Pleiades. 

‘ Among civilized races we find all traditions and 
‘ myths pointing to a primitive year regulated by 
‘ Taurus. In Hindostan, November, we have seen, 

‘ is called the month of the Pleiades, and in the 
‘ Egyptian calendar w'as connected with- Taurus, 

‘ In the middle of November and of Februarv, wc 
‘ have found among ancient nations, and even 
‘ among existing races, either the commencement of 
‘ a year, or the vestige of an ancient new year’s day, 

‘ still lingering in a festival of the dead ; and we 
‘ have seen that the Pleiades culminate at midnight 
‘ or sunset at those times which I have mentioruid 
‘ as being so conspicuous in the calendars of nations. 

‘ The inference fi-om these facts would naturally be 
‘ that, if any primitive calendar ever existed, wc 
‘ have in the year or seasons of the Pleiades the 
‘ original type of the primeval calendar. 
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* And this we might infer, even if in the calendars 
‘ of ancient civilized nations no trace of the primi- 
‘ tive type could be found. But I believe that 
‘ there are some very significant facts, which have 
‘ already attracted the attention of astronomers in 
‘ connexion with the history of the calendar, and 
‘ which can only be explained by assuming that all 
‘ ancient calendars originally partook of the sidereal 
‘ character of the primitive calendar, and that its 
‘ progressive tendency is traceable in all ancient 
‘ calendars. 

‘ Though I cannot pretend to deal with these 
‘ matters as an astronomer, and feel great hesitation 
‘ in referring to this somewhat difficult subject, 

‘ there are some simple but significant facts in con- 
‘ nexion Avith the history of tlxe calendar, that can 
‘ l.)e perceived and understood by the most super- 
‘ ficial thinker. 

‘ Before going into the question, it may be as 
‘ well to recall the liistory of our present Gregorian 
‘ culcndar. The correction of Pope Gregory restored 
‘ the calendar very nearly to what it AA'as in the 
‘ time of Julius Cmsar, as respects its relation to the 
' tropical year. How then was tl e calendar afiected 
‘ by the Julian correction in tliis respect 1 In the 
‘ time of Julius Caesar the year had been so tampered 
‘ with by the priests, that the months were supposed 
‘ to have receded Uioro than tAVo months in relation 
‘ to the seasons, and to the riatural year , accordingly 
‘ 67 days, exclusive of the intercalary month, AAmro 
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‘ added for the purpose of advancing the months to 
‘ their proper position. But the exact amount of 
‘ error in the Homan calendar was probably a mere 

* matter of conjecture, and cannot now be precisely 
‘ ascertained. Clinton considers that it was much 
‘ less than has been generally supposed. If so, then 
‘ the months must have been advanced too far by 
‘ the addition of 67 days. If this was the case, the 
‘ effect is most important. For let us assume that 

* the excess in the correction was 28 days, then, if 
‘ the Pleiades culminated at midnight on the 17th 
‘ of November in the Koman calendar prior to the 
‘ Julian correction, their midnight culmination must 
‘ have subsequently occurred in October ; and it 
‘ would take 2000 years before they would again 
‘ culminate at midnight, on the same day in No- 
‘ vember. 

‘ Clinton censures Usher for venturing to make 
‘ precise calculations as to the position of the months 
‘in the Homan calendar, prior to, and after the 
‘ Julian correction ; and consideia that he attempted 
‘ “a precision for which we have no authority.” 

‘ But we have some positive evidence as te; the 
‘ time when the Pleiades set cosmically in the 
‘ Homan calendar in the second century b.c. 1 
‘ have already shown that in the time of Eudoxus 
‘ the Pleiades set cosmically on the 14th of Novem- 
‘ ber ; and G reswell supposes November to have 
‘ then coincided with Athyr. But the Pleiades 
‘ must have then set about thirty days earlier than 
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‘ they now do ; and consequently November, in rela- 
‘ tion to our present calendar and to the seasons, 

‘ must have almost corresponded with our present 
‘ October ; if this was the case, the addition of 67 
‘ days was probably nearly 28 days in excess, and 
‘ November was advanced one month too far in 
‘ relation to the seasons, and to the natural year. 

* Let us turn to the Egyptian month of Athyr. 

‘ It has been very fully demonstrated that the very 
‘ name of this month, and the rites celebrated in it, 

‘ show that when it first received its name (more 
‘ than 3000 years ago), it must have been con- 
‘ nected with the constellation of Taurus. That the 
‘ connexion is not merely traditionary, is proved 
‘ by the Greek epigram on that month, with which 
‘ this division of my subject is headed, and which 
‘ is referred to by Greswcll. In it Athyr is dis- 
‘ linguished as tlie month in xohich the Pleiades arc 
‘ mmt distinct. Hesychius says that in the Egyptian 
‘ “ Athyr meant both a month and a hull and 
‘ Plutarch says that the Phoenicians called a bull 
' Thor (Taurus). Grcswell explains the meaning 
‘ of Athyr given by Hesychius, by referring to “a 
‘“stated connexion hetweci the month Athyr and 
‘ “ the Bull," i.e., Taurus. Athyr is supposed to 
‘ have fallen three days before the Eoman month of 
‘ November ; but this must have had reference to 
‘ that month before the .lulian correction, as Novem- 
* ber in the Julian calendar nearly (Coincided with 
‘ our present month of that name in relation to the 
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‘ tropical year. Thus Greswell says, “the Boman 
‘ “ Bruma, according to the calendar, bore date No- 
‘ “ vember 24 ; the beginning of winter, properly 
‘ “ so called, was dated from the cosmical setting of 
‘ “ the seven stars ; in the calendar of Csesar, (?) 

‘ “ November 11.” 

‘ It is therefore plain that the statements, that the 
‘ Egyptian Athyr began three days earlier than the 
‘ Roman month of November, must refer to the 
‘ Roman calendar before the Julian correction. But 
‘ Plutarch states that the Isia and other funereal 
‘ celebrations of ancient nations were held “ when 
‘ “ the Pleiades were most distinct!' Hence the 
‘ Isia and the 17th of Athyr must have corre- 
* sponded with the midnight culmination of the 
‘ Pleiades. 

‘ It is unnecessary to go more fully into this point 
‘ at present, as I have shown that the Pleiades cul- 
‘ muiated at midnight in the middle of the Eg^'^ptian 
‘ Athyr, and of the Roman month of Noveml)er, at 
‘ or near the beginning of our era. 

‘ As we have seen that the 17 th day of Athyr is 
‘ the 'point d'appui of all calendars, the great land- 
‘ mark of the primitive year, and that the Isia, the 
‘ most solemn festival of the Egyptians, were always 
‘ connected with tliat day ; and that, at the begin' 
‘ ning of our era, the 17th of Athyr and the Isia fell 
‘ when the Ideiadcs wei’c most distinct, let us see 
‘ what was the nature of the Egyptian calendar. 
‘ Probably there are few questions more difficult of 
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* investigation. Ever 3 ^ 1 iing connected with the 

* year was veiled in the most profound secrecy ; and 
‘ simple truths were effectually concealed in the 
‘ most trivial and childish myths. There were pro- 
‘ bably several modes of regulating the year in use 

* at the same time ; there must have been at least a 
‘ fixed- year and a cyclical year ; perhaps a sacred 
' year known only to the priests. Hence the 1 7th 
‘ of Athyr appears in different forms, as connected 

* with a fixed or with a moveable year, and this 
‘ gives rise to even more uncertainty. Were the 
‘ Isia connected with a fixed year, or wnth the move- 
‘ able year ? If with a fixed year, what was it ? 

‘ Bunsen gives us no positive infonnation on tlie 
' subject. Greswell shows tliat the principle of the 
‘ Julian year was always known in Egypt. Bunsen, 
' referring to the proliable existence of a ci vil and 
‘ of a sacred or a sacerdotal year, say.s, “ there can 
‘ “ be little reason to doubt that the Eg}’ptians had 
‘ “ a n\eans of marking the progress of the cyclical 
‘ “ year.” After showing the absence of any data 
' for calculations on the subject, he says that “ it is 
' “ probable, though there -is no proof of it as yet, 
‘ “ that the details of these” (th iir sacred fesf 'vals) 
‘ “ were reckoned by the primeval year, in wliich 
‘ “ the 1st of Thoth commenced with the heliacal 
‘ “ rising of Sirius. Biot even fancies he has ddsco- 

vered two proofs of it ; but tiiey-will not satisfy 

anybody.” 

‘ “ The best evidence on this head would he oh- 
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‘ “ tained, if we could get some more accurcUe know- 
‘ “ ledge of the great festival of Isis. It has been 
* “ already remarked that in the year 70 B.c. it took 
‘ “ place a month after the autumnal equinox.” 

‘ Speaking of the moveable festivals as aflfording 
‘ data for calculations as to the nature of the year, 
‘he adds, “It was stiU easier to mark the com 
‘ “ mencement of the cyclical year, where, together 
‘ “ with these festivals, there were others conneeted 
‘ “ with immoveable points in the year, such as the 
‘ “ solstices and equinox.” “ It was easy to calcu- 
‘ “ late these points after nature had ceased to indi- 
‘ “ cate the beginning of the year.” 

‘ If my conjectures are correct, nature never 
‘ ceased to aflbrd a guide for the regulation of time 
‘ to the Aztec or to the Egyptian. Let us take tlie 
‘ Isia, as Bunsen suggests, as a test. The earliest 
‘ date of their observance of which we have any 
‘ record is B.c. 1350, when they' were held on the 
‘ 6th of OcLober, and the latest is A.D. 355, wlicn 
‘ they took place about the 28th of October. 

* Bunsen supplies us, as we have seen, with au 
‘ approximation to the date of the Isia b.c. hy 
‘ which it would appear that they must have been 
‘ held then between the 21st and 24th of October. 
‘ These dates extend over a period of 1705 years, 
‘ and carry us back 3213 years from the present 
‘ time. If the Isia, which were always attached to 
‘ the 17th of Athyr, were held, as Plutarch says, 
‘ “ wlicn the Pleiades arc most distinct,” and if 
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‘ Athyr was, as it has been designated, the month 

* when these stars are moat conspicuous, then these 
‘ dates, though varying so much, should approximate 
‘ to the time when the Pleiades culminated at mid- 

* night ; and the assumption of many ancient and 
‘ modem writers, that the Isia came, in the course 
‘ of time, to be held at various seasons of the year, 
‘ must be incorrect. It should be remembered that 
‘ Eratosthenes only speaks from tradition when he 
‘ says that the Isia were once held in spring ; but 
‘ both he and Geminua testify to the fact that, in 
‘ their day, the Isia were celebrated in the autumn ; 

‘ and the same thing will be noticed as respects the 
‘ alleged dates of the Isia given by other writers ; 
‘ they are generally connected with autumn. 

‘ The Pleiades must have culminated 3213 years 
‘ ago, forty-five days earlier than they now do. The 
‘ Festival of Durga, 1306 B.C., fell on the 1st of 
‘ October, and the Isia, 1350 b.c., on the 5th, and 
‘ Greswell considers the coincidence as very remark- 
‘ able, and as proving that the Hindoos must have 
‘ been guided by the Egyptians, who fifty years 
‘ before had instituted the Isia, and invented all 
‘ their myths relating to them. But 1350 b.c., the 
‘ Australian savages must have held their Festival 
‘ of the Pleiades about the 3d of October, and in 
‘ that century the Mexicans must have regulated 
‘ their cycle on the 3d of October, if the Aztec 
‘ calendar was then in use. The same coincidence 
‘ is found to exist lieiveon the other t\\ o dates and 
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‘ the midnight culmination of the Pleiades. In the 

* first century b.c., the Isia, the Australian, the 

* Mexican, and probably the Celtic festival- of the 
‘ year, or of the cycle of the Pleiades, must have 
‘ been celebrated almost simultaneously on the 21st 
‘ of October, and in the 4th century of our era, they 

* must have been almost simultaneously celebrated 

* on the 27th of October. 

‘ Hence we have a very remarkable procession in 
‘ the Isia, in those instances almost exactly coincid- 
‘ ing with the year of the Pleiades. 

‘ But it may be said that these are only coinci- 

* deuces. Tlicre are, however, some facts to show 
‘ that they are not accidental. When the Isia were 

* instituted at the beginning of October, the idea of 
‘ seed-time liccamc attached to them, and the Isia 
‘ were described as occurring in seed-time in the 
‘ calendar. But the Isia moved on in the course of 
‘ time so palpably, that they were held after secd- 
‘ time was nearly over. This lias alrct'idy attracted 
‘ attention, as showing a change in the date of tlic 
‘ Isia, as well as proving the time of their institu- 
‘ tion. Couple with these facts what we Icivc 
‘ already seen, that Athyr and Taurus are synoiiy- 
‘ mous ; that classical writers describe Athyr as 
‘ “ the month zv/ieJi the Pleiades are most disthict^’ 

‘ and I think it will be conceded that these are 
‘ <.:oincidenccs that at least deserve very careful 
‘ inquiry. 

‘ But the (.Celtic race appear to have had a cycle 
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‘ of thirty years, and the Mexicans one of fity-two 
‘ years regulated by Taurus or the Pleiades. Is it 
‘ not a 'little remarkable that the Apis and Mncvis 
‘ cycles were cycles of the Bull, and that at the end 

* the Apis cycle, the Bull Apis was drowned in the 
‘ Nile ? It may yet be found that the Mexicans 
‘ and the Egyptians had precisely the same simple 
‘ mode of regulating their eras, by the midnight cul- 
‘ mination of the stars in Taurua 

* I now turn from the calendar of the Egyptians 
‘ to that of the Hindoos, in which we can find 

* unmistakable traces of the past existence and 
‘ influence of the primeval year of Taurus. The 
‘ worship of Durga is supposed to have, about the 
‘ yearB.c. 1306, been borrowed from the Egj^tians, 
‘ and to have been introduced into India with the 
‘ astronomical theories of Egyptian science. 

‘ I give below two very remarkable passages from 
‘ Greswell’s works, which, in connexion with this 
‘ subject, are well worthy of a perusal.^ His assump- 

^ ‘ “ The history of the caleudar aiul of its various changes brings 
‘ ‘'many proofs of this intluence to light; and tiicse disco v^cries are 

* “among the moat important and the most 'iLteresting fruits of our 
' “ researches. Who wouhl believe, a priori^ that the fable of Osiris 

“ and fsis should no sooner have b< -n i ’ vented in Egyjd, nd asso- 
* elated with ci’rtaiti rites and obse. ances there, than tiiat the very 
same fable, attended with similar ►bservances signalized and per- 
“ petuated by similar changes ami .»rrei;ti<»iis of th<' calendar also, 
“ critically accommodated to what havl taken place in Egyjd, in less 
‘ “than fifty years afterwards shouhl be found, merely in a ditferent 

* “dress and under i ditFereet i>ann>, ni India, I'lirvgia, Cyprus, 

* “ Arabia, Greece, amt elsewhere ? in rpiartcrs of the world greatly 
‘ “ removed from Egypt, and 1 ctween which and Ecypt v c slundd 
‘ “not have supposed that, at this early period of tho history of each. 
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‘ tions, however, are open to a good deal of doubt. 
‘ The rites of Isis and Osiris, and of the Hindoo 
‘ Durga, are the same as those of the German God- 

* dess of Death, of the Yucatan god Mam (the 

* ancestor or grandfather), and of the Fiji god of 
‘ Bulu, the world of spirits. All these deities, with 
‘ Pluto, Ceres, and other funereal patrons of agricul- 

* ture, sprang from the primeval festival of first 
‘ finits and of the dead — a festival which was sub- 
‘ sequently converted into celebration in honour of 

* a god, and yet still preserved through thousands 
‘ of years its primitive and peculiar characteristics. 
‘ Nor was the Hindoo calendar based on the astro- 

* “there could have been any communication. Tho fact to which we 

* “ allude, however, is certain ; being attested by the evidence of the 

* “ calendar itself. 

* “ At present, as our subject requires, we must confine ourselves to 
‘ “ the influence exercised by Egypt over its contemporaries in a iniu h 
‘ “ less objectionable way ; i.c., as the centre of knowledge and science ; 

* “ where all great and useful discoveries, all influential and i)enna 

* “ nent changes, in tlie principles or details of the reckoning of time, 

‘ “ first took their rise ; and from W'henco they were extended to tlie 
< “rest of the world.” 

‘ “ It has been alrea<ly explained that tlio earliest correction of tlu* 

‘ “primitive calendar among the Hindoos of antifpiity was nia’o 
^ “ A.M. B.c. 130G, ttjra eye. 2701 : and that the first idea of tins 

* “ correction must have been derived from the Egyptian (if correction 

* “ that could be called), which took place in Egypt B.c. 1350, oeva eye. 

* “ 2657, along with the introduction of the worship of Osiris and 
‘ “ Isis ; the proof of this connexion between the Egyptian correction 

* “of earlier and the Hindoo one of later date being supplied by the 

‘ “ fact that the Hindoo correction was attached to the 17th of the 
‘ “ Athyr, aira eye. 2657 ; and that the Indian correction 

* “ was associated from that time forward with tlie worship of 
‘ “ Deunus and Durga, as the Egyptian was with that of Osiris and 
‘ ‘ Isis i and tliat the Indian Deunus and Durga wore absolutely the 

* “ flame kind oi ooncentions and impersonations in India as (dsxris 
** and Ihih in Egyjit.” ’ 
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‘ uomical science of the Egyptians ; the arguments 
‘ in favour of such a view would connect the calen- 
‘ dar of the Australians, the Pacific Islanders, the 
‘ Mexicans, and the Celts with that of the Egyptians. 

‘ This primeval calendar, with all its universal 
‘ myths, was a heritage of all nations, and derived 
‘ fi*om the same common source to which the Egyp- 
‘ tians owed their knowledge of the primitive year. 

‘ It appears that prior to b.c. 1306, the Hindoo 
‘ festival of Durga, then attached as now to the 
‘ autumnal equinox, and to the ninth day of the 
‘ moon, had been regulated by some other system. 

‘ From that time forth the new year’s festival of 
‘ Durga ceased to bo regulated by the Pleiades, and 
‘ became fixed by its relation to the tropical year. 

‘ Let us suppose that the year having been sidereal, 

‘ and therefore progressive, the new year’s festival 
‘ became fixed. It is manifest that unless the 
‘ original system of the calendar were also changed, 
' the months would still move onward as before, and 
' the first month in 2000 years would become the 
‘ second month, and the last month would become 
‘ the first. This is exactly what we find to be the 
‘ case.’ In b.c. 1300, the monihs first obtained their 
‘ names, but these names the Hindoos state had re- 
‘ ference to contemporary astronomical phenomena. 
‘ This Bentley assumes to have been the case. At 
‘ that date, Carl'ca or Cxirtiguey, the month of the 
‘ Pleiades, was the first montli, and coincided then 
‘ with our present October. Bailly, as vve have seen. 
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* suggests that when that name was imposed, the 

* year must have been in some way regulated by the 
‘ rising or setting of the Pleiades in Cartica. I have 

* already conjectured that Carticeya, the Hindoo god 
‘ of war, was a mythical embodiment of the year of 
‘ the Pleiades, and this I mferred solely from his 

* name (which has apparently escaped observation 
‘ hitherto) and from his emblems as they are given 
‘ to us by Sir William Jonea 

* But little question can exist that my conjecture 
‘ is correct, as when it was made, the connexion of 

* Carticeya with the beginning of the Hindoo year 
‘ and with the month of Cartica was unknown to 
‘ me. “ Mr. Bentley has mentioned several facts 
‘ “connected with this month, and under this name, 
‘ “ from which we may infer that it must have re- 
‘ “ ceived its name at this time, or have been sup- 
‘ “ posed to have done so. He tells us that to render 
‘ “ this designation of Kartika, as the first month, 
‘ “ the more remarkable, and the more effectually to 
‘ “perpetuate the memory of it, theyfalded thebirtli 
‘ “of Kartikeya, the Hindoo Mars, or God of ^Var, 
‘ “ in this month, whom he considers nevertheless 
‘ “ only a personification of the year, as beginning 
‘ “ in this month.” 

* “ We may perceive a reason for connecting the 
‘ “ birth of their Mars with the autumnal equinox, 

* “ because that was the beginning of the military 
‘ “ season in India.” On this point I trust a very 
‘ different solution, suggested by me, will not l>e 
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‘ considered less satisfactory than that which I 
‘ have quoted. At the festival of Kartikeya at 
‘ beginning of October, “ it was usual to represent 
‘ “ him riding on a peacock ; which Mr. Bentley ex- 
‘ “ plains of his leading on the year, followed by .the 
‘ “ stars and planets in his train ; and various 
‘ “ epithets were familiarly applied to him, all 
‘ “ founded on the same supposition of the relation of 
‘ “ priority or precedence, in which he stood to the 
‘ “ year, and to everything most closely connected 
‘ “ with the year.” 

‘ Hence, we find that b.c. 1306, when the Pleiades 
‘ culminated at midnight at the beginning of Octo- 
‘ ber, the Hindoo year began with the month of the 
‘ Pleiades ; and that then, or soon after the festival 
‘ of Carticeya, the god of the Pleiades was fixed at 
‘ the beginning of CJartica, and was a new year’s 
‘ festival. Under these circumstances, after all that 
‘ we have seen tending to this conclusion, it is 
‘ difficult to avoid the inference, that as the Austra- 
lians must have celebrated their festival of the 
‘ Pleiades B.c. 1306, at the time that the Hindoos 
* liold their festival of the God of the Pleiades, they 
' ioere'each using a jrriniitlve calendar, whiJi mtbst 
‘ have been inherited from a common source by the 
‘ Egyptians, the Hindoos, the Aztecs, and the Aus- 
‘ tralians. 

‘But it is manift.'st.ihat the Hindoo calendar still 
‘ bears the evidence of its having been oivginaUy 
‘ based on a sidereal and progressive year. In spite 
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‘ of the new year’s festival becoming fixed to the 

* autumnal equinox, the months have actually moved 

* on in an equal ratio with the procession of the 
‘ year of the Pleiades. Cartica, which began about 
‘ the time of the culmination of the Pleiades at 

* midnight, B.C. 1306, Le. at the beginning of October, 
‘ now begins in the middle of November in the 
‘ Carnatic calendar, and in other instances near the 
‘ time of the acronycal rising of the Pleiades, about 
‘ the 19th of October. It has ceased to be the first, 

‘ and has become the second month ; and Aswina, 
‘ the twelfth month of the year 3000 years ago, is 
‘ now the first month. 

‘ Nor was this progressive character of the 
‘ calendar unknown to the Hindoos, who, however, 

‘ like the Egyptians, and most nations of antiquity, 

‘ for some strange reason, involved the subject in 
‘ myths probably often unintelligible to the initiated 
‘ themselves. 

‘ Sir William Jones says, “ jVltliough M. dc Gentil 
‘ assures us that the modern Hindoos believe a 
‘ “ complete revolution of the stars to be made in 
‘ “ 2400 years, or 44 seconds of a degree tv) be 
‘ “ passed in one year, yet we have reason to think 
‘ “ that the old Indian astronomers had made a more 
' “ accurate calculation, but concealed their know- 
‘ “ ledge from the people under the veil of 14: Men- 
‘ “ wantaras, 7 1 divine ages, .compound cycles and 
‘ “ years of different sorts, from these of Brahma, to 
‘ “ those of Patala or the infernal regions.” 
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‘ Sir William Jones suggests that many Hindoo 
‘ mjrths will be found to bo astronomical truths, 

‘ veiled under a garb of mystery, and he cites the 
‘ following myth as probably referring to their 
‘ calendar : — 

‘ They believe that “in every 1000 divine ages, 

‘ “ or in every day of Brama, 14 Menus are suc- 
' “ cessively invested with the sovereignty of the 
‘ “ earth ; each Menu, they suppose, transmits his 
‘ “ empire to his sons and grandsons, during a period 
‘ “ of Vl divine ages ; and such a period they call a 
‘ “ Menwantara.” 

‘ Let us apply the primitive year of the Pleiades 
‘ to this enigma, and the solution is perfectly clear. 

‘ In every 1000 years 14 (lays are gained^ and 1 
‘ day is gained in every 71 years. 

‘ Hence it is plain that this must have referred to 
‘ a sidereal year, wliich, it is equally evident, must 
' liave been the primitive year of the Pleiades. 

‘ The same conclusions to which we have been 
• led by an analysis of the dates of the festival that 
‘ marked the season of “ the Pleiades above,” will 
‘ fellow also, I bclicv*',, from a careful examination of 
‘ tne times of observance ot the second festival. As 
‘ far as I have had data to guide me, 1 have found 
‘ that in remote antiquity, in several instances, the 
‘ latter was held more than a month earlier tiianthe 
‘ date assigned l O it at the beginning of our era ; 
‘ and that hence it mu^t have shared in the pro- 
‘ gressive tendency of the primitive year. 
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‘ I believe it will be found that the evidence of 

* the lunar and sidereal mansions of the ancients 

* tends also in the same direction, as they seem to 
‘ evince this progressive character in relation to the 
‘ seasons, and to the natural year. For instance, 
‘ Cartica (the Pleiades) which was once the first, is 
‘ now the third Hindoo mansion. But this is a 
‘ matter which I must leave to astronomers, or at 
‘ least must reserve any further remarks for a future 
‘ occasion.’ 



SIZE AND FIGURE OF THE EARTH ; by the 
Ordnance Survey Officers. 

In the course of 1866 a noble volume was pub- 
lished by the Ordnance Survey Office at South- 
ampton, under the direction of Colonel Sir Henry 
James, R.E., professing only to give ‘comparisons 
* of the standards of length of England, France, 
‘ Belgium, Prussia, Russia, India, and Australia.’ 

This was indeed, in itself, a most important work 
for perfecting our knowledge of the size and shape 
of the earth ; for .the standards alluded to were the 
standard bars of reference employed by each of the 
above-named countries, in their measures of arcs of 
the meridian in their respective parts of the world ; 
and they had never been thus directly and collec- 
tively compared before. 

The comparisons appear to have been conducted 
with unrivalled skill by Captain A. R. Clarke, RE. ; 
and after he had brought his long labours therein to 
a successful conclusion, he appears, with all the zeal 
that might be expected from an accomplished 
mathematician, to have hastened to empiloy usefully 
these new and most exact data in correcting, where 

VOL. II. 2 F 
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necessary, the results of all former arc-of-the-meridian 
measures ; and thence deducing anew the chief 
elements for the size and figure of the earth. 

Working as the learned Captain has done in this 
instance, with better and fuller materials than any 
of his predecessors, his results on this occasion must 
claim more confidence than any which have ever 
been put before the public ; and they stand thus, — - 

ELEMENTS OF THE FIGURE OF THE EARTH. - 

IJriti.sh inches. Fi'orich inctics 

Polar semi-axis, . • • . — 250,241,148* = 6,350,008 

Equatorial semi-axis in longitude 

15® 34' East, , . . . = 251,116,200* = 6,378,294* 

Equatorial semi-axis in longitude 

105® 34' East, . . . = 251,039,664- == 6,376,350* 

The E(|uatorial compression hence arising . . . = 1 — 3270 

The greatest Pol«ar comjircssion being . . . = 1 M 

Tlie least „ „ . . . = 1 - ‘JHO 

The mean „ .. nearly == 1 — 300 

Hence, too, it is computed, that the meric! iau 
quadrant jmssing through Pai’is, docs not coraaiii 
exactly 10,000,000 times the length of the standard 
French metre, but 10,001,472 times that cpiantity. 
And in fact there is anotlier quadrant of tin: eurth, 
very distant too from Paris, which may put iu a 
claim for being more wortliy than the meridian of 
Paris as a reference for the length of the Freiicli 
metre, viz., the quadrant in longitude 105“ 34' oast; 
for that quadrant. Captain Clarke computes to be 
10,000,024* metres long. 

Put this peculiar result depending on the last 
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refinement in the theoretical treatment of earth 
measures, whereby the ellipticily of the equator has 
been, or is supposed to be, discovered, — and not 
being very overpoweringly attested to by all the 
numerical results, Captain Clarke computes these 
again on the older doctrine of a spheroid of revolu- 
tion simply ; and then finds, for 

British inches. French metres. 

The Polar semi-axis, . == 250,261,452* = 6,356,584* 

And the Equatorial semi-axis, — 251,112,744* *== 6,378,206* 

The Polar compression being nearly . . . = 1 —294* 

and where any meridian quadrant will contain more 
than 1000 too many metres ; or show the celebrated 
French standard of length to be most sensibly 
smaller than it is usually given out to be. 

The above few numbers expressing the lengths 
of the several axes of the earth, contain the quint- 
essence of all the best observations and measures 
which have been made tow'ards that end by the 
whole human race, since the birth of modern science 
down to the present day. They arc based therefore 
on sucli an enormous amount of work performed by 
the best men of *all countries, and operating over a 
large part of the earth, tliat we may considoi that 
no future more extended surveys arc likely to alter 
the statements much. In fact, as a pure mathe- 
matician would like to have the earth described, he 
need go no furth.. r, or tisk for no more, than the 
above numbers representing linear measures for 
showing size and shape. 
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But in the present day there are growing inquiries 
for something else of another kind; and therefore 
Sir Henry James has very properly added a notice 
on the Specific Gravity of the Earth ; stating that 
Dr. Maskelyne in 1774, by observations on the at- 
traction of the mountain Schehalien in Scotland, 
made that earth-quantity = 4‘90 (times the weight 
of water) ; and that in 1855 a party of the Ord- 
nance Surveyors under his. Sir Henry James’s, 
direction, made similar observations on the hill of 
Arthur’s Seat, near Edinburgh, and found the earth- 
quantity = 5"316. 

Sir Henry James probably stopped at this point, 
because there were no othet cases to mention of the 
earth’s specific gravity being determined by Ord 
nance-Survey observations on British mountains. 
But he has thereby left us with a rather one-sided 
impression of what the real numerical value of that 
all-important physical feature is likely to be ; for 
the Astronomer-Royal’s experiment on the subject 
in the Harton Colliery pit, — in 1855 also, — gave 
6*565 ; and the very extensive experiments of the 
late Francis Baily with the Cavendish apparatus, in 
1842, gave 6*675 ; as described in the fourteenth 
volume of the Memoirs of the Royal Astronomical 
Society ; and in the opinion of many persons, form- 
ing the closest approach to this truth as it is in 
nature, that has ever yet been attained by any one 
experimentt.r. 

The quantities are evidently all rather rough, in 
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spite of their being taken to three places of decimals, 
and it is to be hoped that posterity will obtain 
better and smoother results ; but meanwhile we 
may assuredly expect that the true quantity in 
fact will be closer to a mean of the whole of the 
above statements, than to the mountain observations 
quoted, only. And if we assign half weight to the 
earliest observation on account of its rudeness, — the 
mean of the whole variety of results now brought 
together, comes to 5‘*7 ; which numbers we prefer 
therefore to adopt, as the best interim determination 
for the specific gravity, or ‘ mean density,’ of the 
whole earth. 



ON THE SACKED IIEBEEW STANDARDS OF 
WEIGHTS AND MEASURES. 

THE SACRED CUBIT. 

Some preliminary knowledge of this subject is 
necessary in following out any discussion of Great 
Pyramid metrology ; and as the authorities are often 
not easy to refer to, very various in their conclu- 
sions, and rather imperfect in one or two points, — 
a condensed statement of how the question may 
now be considered to stand, will probably not be 
unaeceptable to the general reader. 

In each department of the old Hebrew metrology, 
the names and relative values of the measures, arc 
comparatively easy and certain to arrive at ; but 
the absolute values, extremely difficult. Thr.s in 
linear measure, — the chief standard of length, with- 
out doubt amongst all authors is by name the 
cuhit ; and as that word appears again and again in 
the Hebrew Scriptures, all readers of the Bible feel 
assured that it does express a sacred measure ot 
length. 

But the moment we apply to any of the same 
authors for the actual length of such cubit, in terms 
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of some known modern measure, as British inches, — 
they, the authors, are found at variance with each 
other, and dijBfering in their asserted values, any- 
where between 42 and 12 inches. The reasons for 
these immense discrepancies are partly,-^ — that there 
is, in the Bible, no simple mention upon which the 
absolute length of any cubit can be at once de- 
termined ; and, partly, — that in the course of the 
long scriptural history there inscribed by a series 
of different hands, during a long succession of ages 
and continued reconstructions of the Hebrew nation 
on various models, and in many lands, — two and 
even three different cul)its arc alluded to. Hence 
arises a necessity for distinguishing the dates, or 
occasions when each separate cubit was employed ; 
and from such investigation pursued by many ex- 
plorers, has arisen a very extensive belief as to one 
l)articular length of cubit having bei'n, more than 
ajiy other, the cubit of the inspired founders and 
directors of the Israelite people. 

What, thcji, was the length of that cubit, to be 
called, for distinction’s sake, as well as of its own 
right, ‘the sacred cubit?’ 

The venerable Bishop Cu nbcrland, of Peter 
borough, in 1685, — whose idea of Scripture ‘ weights 
‘ and measures,’ is printed tis an appendix to many 
of the Bibles published by authority in this country, 
— despairing of anymore- certain or diri',ct process, 
merely imagined, that the sacred cubit must have 
been the same as the old idolatrous lligyptian cubit ; 
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and then adopted the only published length of that 
standard, which he could get, — unfortunately a very 
erroneous one, viz., 21*888 British inches, — for the 
length of the sacred cubit of the Bible. 

The Rev. J. R. Beard, D.D., in Dr. Bdtto's Bible 
Cyclopcsdia, 150 years after Bishop Cumberland, 
has found no better principle of research or method 
of discovery ; for he says, plainly and precisely, — 
‘ As we have no unit of measure given us in the 

* Scriptures, nor preserved to us in the remains 
‘ of any Hebrew building, and as neither the Rab- 
‘ bins nor Josephus afford the information we want, 

* we have no resource but to apply for information 
‘ to the measures of length used in other countries. 
‘We go to the Egyptians, The larger Egyptian 
‘ cubit contained about 234*333 Parisian lines, the 
‘ shorter about 204*8. According to this, the Hebrew 
‘ measures of length were these — 

• Sacred cubit, == 234*333 Parisian lines = 20*81 British inches. 

* Common cubit, » 204*8 Parisian lines = 18*19 British inches/ 


Again, the Rev. William Latham Bevan, M.A., in 
Dr. Smith’s J)ictionw'y of the Bible, goes over 
nearly the same ground, adding thereto the deter- 
minations of several modem German scholars, — ^very 
ingenious, though on equally irrelevant* data to any- 
thing either contained in the Scriptures, or connected 
with the Hebrews; and, — after hinting that the 
sacred cubit may be only 15, and possibly not more 
than 12 inches long, — concludes finally for a length 
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equal to 19’0515 British inches.* He also declares 
that its origin must probably have been trivial and 
unimportant ; being most likely derived from some 
parts of the human body, as with the measures of 
other then contemporary nations. 

Now while these several authors themselves confess 
that their materials are insufficient for a safe conclu- 
sion, and do bring out such mutually conflicting, 
and generally uninteresting results, — it has been a 
matter of extreme surprise to us, that none of these 
eminent men have taken the smallest notice of the 
admirable Dissertation by Sir Isaac Newton on 
Cubits, reproduced in this volume, pp. 341-366 ; and 
alike noticeable for the author, the thoroughness of 
his treatment of the subject, and the grandeur of the 
result there brought out for the sacred Hebrew 
stand ard — when still f urther examined by the light 
of modem science, as it has advanced sinne Sir 
Isaads day. 

One of the proximate causes of Sir Isaac’s remark- 
able success, in having apparently reached the true, 
and only, foundation on which subsequent investiga- 
tors can build, securely, — seems to have been, — his 
clear perception of the radietd antithesis, iu ideas, 

^ is by na means a solitary instance amongst writers on Hebrew 

metrology, — immediately after declaring that they are uncertain to the 
amount of several units, — yet adopting and insisting on one particular 
length, exactly defined to the 1 -10, 000th part of one of the same units. 
But it is not an honest- representation of the state of the subject to set 
before weaker brethren ; who a’‘e led to beliovo that there c;*n be but 
little more to discover, where tlu' required length appeal's to be already 
known to the hundredth part of a hair’s- bvea-lth. 
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association, employment, and more particularly, in 
the essence of length, — though their names as cubits 
were the same, — between the ‘ sacred Hebrew 
* cubit,’ and the ‘ profane Egyptian cubit.’ 

The latter he proved to have been very nearly 
20*7 inches in length : and our measures on p. 341, 
indicate that he was remarkably close to the truth. 

But the former cubit he finds very different, and 
by his five successive methods of approach ascertains 
to be — 

First, between . 23*28 ami 27*04 British inches. 

Second, „ .23*3 „ 27*0 ,, 

Third, ,, . 24*80 „ 25*02 

Fourth, ,, . 24*01 „ 25*68 ,, 

and P'ifth, somewhere near 24*82. 

The mean of all which numbers amounts to 2 5 *07 
British inches. 

The sacred culut, then, of the Hebrews, in the time 
of Moses — according to Sir Isaac Newton — was equal 
to 2 5 ‘07 British inches, wdth a probable error of per 
haps +:'l. And what do wc find withiu those limits, 
and therefore perfectly without tlic Egyptian cubit ( 
Why this really glorious consummation for the 
geodesical science of th(i present day to have l^rougbt 
to light (and first through tlio late John Taylor), 
viz., that a length of 25‘025 British inches, or 
practically the satircd Hebrew cubit, is exactly onc- 
ten-millionth of the earth’s semi-axis of rotation ; 
and that is the very best mode of reference to the 
earth- ball as a whole, — for a linear standard through 
aU time, — that the highest science of the existing 
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age of the world has yet struck out, or can imagine. 
In a word, the sacred cubit thus realized forms an 
instance of the most advanced and perfected human 
science, supporting the truest, purest, and most 
ancient religion ; while a linear standard, which the 
chosen people in the earlier ages of the world were 
merely told by maxim to look on as sacred, com- 
pared with other cubits of other lengths, — is proved 
by the progress of human learning, in the latter 
ages of time, to have had, and still to have, a philo- 
sophic merit about it, which no men or nations at 
the time it w'as first produced, or within several 
thousand years thereof, could have possibly thought 
of for themselves. 

Hence we feel bound to give a fair hypothetic trial, 
connected with all Hebrew weights and measures, 
to Sir Isaac Newton’s length of the sacred cubit, — 
say 25'025 British inches, — and to its bemg the 
necessary beginning, exponent, example, and in- 
separable accompanimemt everywhere of the sacred 
sy stem. If we arc wrong in so doing ; i.e., if the 
length given above is not the real length of the 
sacred cubit, nor anything at all near it, — wc shall 
soon be convicted of our ciror, on attempting to 
deduce the sacred Hebrew measures of weight and 
capacity therefrom ; instead of from the 22", or 19', 
or 15’, inch cubits of other men. But if we are right, 
something else, also nolde and poiutwlly convincing 
of a more than humitn origin, for those measures, 
may be expected to appear. T ct us first however 
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inquire what general investigation may have been 
doing in these further divisions of the subject. 

SACRED HEBREW CAPACITY STANDARD. 

John Taylor has shown very successfully^ that 
the Hebrew weights were derived from their capa- 
city measures, or from the contents of those vessels 
when filled with rain-v/ater. And as the Bible 
informs us that the * bath,’ or capacity measure for 
liquids, was the same as the ‘ ephah,’ or capacity 
measure for dry-goods, — our inquiry is narrowed 
down to ascertaining what the standard for Hebrew 
capacity was, in terms of modem British measure. 

As with the cubit, we find here also that the 
names and relative values of the different ancient 
capacity measures, are easy to discover ; especially 
when the Bible assists us with a remarkable part 
of the arrangement in decimals ; or that 

10 omers a 1 ephah ; 

and 100 omers » 10 ephahs c: ] homer or obomer. 

To these, some smaller divisions have been sup- 
plemented from the accounts of the Rabbiniste, 
as that 

1 ephah = 3 seahs = 6 bins rs 18 cabs = 72 logs ; 

while a more important step in the scale, — not only 
because it refers to a larger quantity, but because 
its proportions are stated in the Bible, — has been 
added by John Taylor, viz,, the laver = 40 ephahs 

' ‘ T/ie Orf/it Pyramid : Why wa» it built, and who built it 1 ' pp- 
164-173. 
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or baths. Hence a complete table of the relative 
values of generally admitted Hebrew capacity mea- 
sures, stands thus, beginning with the largest, — 

Laver, . 1 

Homer or chomer, 4 1 

Bath or ephah, . 40 10 1 

Seah, . . 120 30 3 1 

Hin, . . . 240 60 6 2 1 

Oomer or omer, . 400 100 10 .SJ 1| 1 

Cab, . . .720 180 18 6 3 1| 1 

Log, . . . 2880 720 72 24 12 7J^ 4 

Many, nay most, of these subdivisions are Eab- 
binistical only, and not of any direct importance in 
the sacred system ; wherefore the real problem 
before us now is, to determine the absolute value of 
any one in the series ; and then to pick out the 
sacred standard. 

Now here again, at this absolute point of these 
capacity measures, just as with the same feature of 
the cubit, comes the excess of our difficulty ; for 
nothing yet recognised in the Bible has been held 
to tiirow any light on the matter. 

In dearth, therefore of the proper information, 
some inquirers, as Bishop Cumberland in former, and 
M. Boeckh in latter, times, make everything depend 
on a statement of Josephus that an ephah was equal 
to an * Attic Mctretes;’ and while some contend 
with each other on what the value of that measure 
was, others aver that Josephus was not familiar with 
the Greek measures, and really meant a ‘ medimnus.' 
Others still, prefer a statement of the Babbiiiists, — 
that 1 log = 6 hen- eggs; and "M. Thenius having 
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ascertained their cubical contents by the quantity of 
water they displaced, and having also confirmed 
that observation by a reference to the stated weight 
of 1 log of water being equal to 61 barley-corns — 
announces that 

British 
cubic inches. 

1 bath = 4'43 English gallons, . . = 1239* 

while M. Boeckh announces 

1 bath *=s 8 '67 English gallons, . . . . = 2434* 

and Bishop Cumberland announces 

1 bath = 7 wino gallons 4 pints 15 cubic inches, = 1748* 

The mean of all these very difierent results, 
gives — 

1 bath, . . = 1,807 British cubic inches, 

1 homer, . . . . 5 = 18,070 ,, 

and 1 Laver, . . . . = 72,280 ,, 

probably not very far from the truth 

Now John Taylor had his reasons for considering 
the laver = 71,329 British inches ; and we arc in- 
clined to add, that if, — in terms of inches, each '001 
longiir than a British inch, and of which longer inches 
the sacred cubit hold 25, — the laver should be found 
to contain 71,250 cubic inches — or abundantly within 
the tliree measured determinations above given — it 
would be most remarkable as an expression for the 
capacity and specific gravity of the whole globe of 
the earth, — a problem of surpassing difficulty even 
to the most advanced science of the present day, 
yet precisely apposite to the purpose in Ixand, and 
ennobling to the soul of man to contemplate. (Vol. 
iii. p. 152.) 
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But such a result is not to be admitted, except on 
data much more precise than any of those above 
quoted ; and we have not had as yet any Bible 
authority at all, for the absolute value ; nor for the 
laver being considered, more than any other size of 
vessel, the standard of the system ; from which 
standard, the other mentioned measures are deriva- 
tions only for common purposes. Yet, such testimony 
exists, as we believe, in Sacred Scripture, and in 
rigorous connexion with the linear proportions of 
the^sacred cubit, as already laid down ; and thus, — 

Of all the contents of the Tabernacle of the Con- 
gregation, prepared by Moses in the wilderness, 
none was so sacred as ^the Ark of the Covenant.* It 
was kept in the Holiest of Holies ; occupied its 
chief space ; and was never to be looked on by any 
but the Higii Priest alone, even during a journey. 
Neai' it was placed an ephah measure ; and outside 
its compartment, as Miehaelis has shown, were 
curious other standards of measure ; but no metro- 
logical pui pose, that we are aware of, has hitherto 
been assigned to the ark itself. As its original 
iiione, ‘ area * impl ies, it \.'as a box or chi it : and 
its first stated purpose as such, was,-— to hold the 
Divine autograph of the law written on stone. 

This box, made of shittim, or acacia wi.iod, was 
lidless ; though a crown of gold was afterwards 
added round about the rim, and a separate or loose 
lid was made for it ol pure gold, called the mercy- 
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seat. The actual seat, however — said to be oc- 
casdonally occupied as a throne by an expression of 
the Divine presence — was not that lid ; but was 
formed by the wings of two winged angels, con- 
structed in gold at either end of the lid ; which 
lid, at such time, together with the ark below, then 
formed the footstool} 

With the lower part only of this arrangement, 
or the ark, have we to do ; and that was in itself 
(the loose, upper, lid of gold being removed); merely 
a lidless box, made of a hard and tough wpod, 
derived from a tree common to the hills of Sinai. 

Such a shape and material are not unusual for 
large vessels of capacity measure. But then, what 
was the sLze of this onel The Scriptures say, 2 '5 
cubits long, 1’6 cubit broad, and 1*5 high. 

Was this outside measure, or inside measure ? 
Outside without doubt ; first, because, on the latter 
supposition, the vertical component of the propor- 
tions would inevitably have been spoken of as depth, 
and not height; and second, because the lid, or 
mercy-scat being made, — as duly stated in the 
same place, of only the same length and breadth as 
the open box of the Ark, — would infallibly have 

' ‘ The lid or cover of the ark was of the same length and breadth, 
and made of the purcet gold. Over it, at the two extremities, were 
‘ two cherubim, with their faces turned towards each other, and in- 

* clined a little towards the lid (otherwise called the mercy-seat). 

‘ Their wings, which were spread out over the top of the ark, formed 
‘ the throne of God, the King of Israel, while the ark itself was 

* the footstool (Exodus axv. 10-22; xxxvii. 1-9).’ — Kitto’s Bible 
Cyclopcediay p. 214. 
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tumbled down into it, if that length and breadth 
had applied to that box’s inner, and not its outer 
dimensions. 

Hence, with the length of the sacred cubit in our 
hands, we can immediately approach exceedingly 
near to the exact cubical contents of the ark. For, 
although the thickness of its sides is not mentioned 
in Scripture, — a knowledge of the size, shape, and 
material of the whole, being already given, — ^the 
limits within which such thickness must }:)e found, 
are left very narrow indeed. 

Let the thickness be assumed, for instance, 1'8 
inches ; and these inches similar to those, of which 
the sacred cubit contains 25, and the semi-axis of 
the earth’s rotation 250 millions ; — then the length, 
breadth, and depth, will be reduced from an outside 
of 02‘r>, 3V'5, and 37'5 inches, to an inside of 58’9, 
3 3 '9, and 35’7 : the continued multiplication of 
which three last quantities gives, 71,282 cubic inches 
for - lie capacity contents of the box. 

Or, if we consider the sides and ends 1'75 inch 
tlilck, and the bottorar'2 inches, — also very fair pro- 
p<n’tion8 in carpentry, — then the inside measures 
are 59M), 34'0, and 35’5 ; vrhich yield for their 
cubical contents, 71,213 inches. Mean = 71,248. 

Thus in any mode, almost, of practically con- 
structing the ; irk- box on the data given in the 
Bible, taken 'n conjunciion with Sir Isaac Newton’s 
length of the sacred <*ubit. — as opposed to the pro- 
fane cubits of Egypt, Phoenii la, Greece, and Rome, 

VOL, II. 2 o 
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we come extraordinarily close upon that most im- 
portant number of '71,250 cubic inches. And that 
is not only very near to the mean of all men's de- 
terminations of the contents of one Hebrew laver, 
or forty Hebrew baths; but is the very amount 
also of the coffer in the Great Pyramid, — ^which 
building, though in Egypt, will be shown in vol. iii. 
to have been composed for purposes much more 
anti- than pro-Egyptian ; and without that nation’s 
intelligent understanding, or concurrence. But 
here it is enough to remind, that the precise tlieo- 
retical cubic-contents value already mentioned, is so 
remarkably expressive of the bulk and constitution 
of the earth as a whole, — that the stated use of the 
‘ark’ under circumstances of Divine presence, as a 
footstool , — instantly brings to our minds the words 
of the Lord in Isaiah, and repeated in Acts, ‘ the 
‘ earth is my footstool.’ 

When such remarkable earth-commensurabilitios 
in size and internal physics, then, arc assignable by 
modern science to the ark (of the Covenant), on the 
Scripture statement of its dimensions, — and wlien 
we add thereto the transcendently sacred character 
assigned by Moses to it, and the extraordinary 
means applied to its preservation, — we are obliged 
to consider it as the grand standard, and significant 
origin, of all the other Hebrew measures of capa- 
city, which were allowed to be derived by various 

•/ ^ 

subdivisions from it. 

The l»razen lavers of Solomon, then, which w<ire 
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each of them of the same relative, or stated size as 
the ark, — i.e., forty baths in contents, — ^may be con- 
sidered merely copies of the more ancient ark, as 
to cubical bulk, for common metrological and other 
purposes ; and may, in so far, remain at the head of 
our practical table, while their more precious original 
is only to be referred to on important occasions. 

THE MOLTEN SEA. 

If the above principles are correct, — ^they may 
throw some light on a very much larger measure of 
capacity still, once in use among the Hebrews for 
sacred purposes, — viz., the ‘ Molten Sea that huge 
vessel cast in bronze by King Solomon, — and which 
has been restored, imaginatively, of almost every 
possible siiajio and size by various modern essayists, 
--but not connected by them with any very certain 
principles, or direct application of the sacred 
stan lard ; while the notices of it in the Bible itself, 
are rather conflicting. 

7’lius, fo’’ the relative value of its contents, — they 
iir;", stated in Kings to be 2000, and in Chronicles 
3000, baths. But inasmueh as the account in 
Kings is much more full than that of Chronicles, — 
and in Kings rdone is given at the same time the 
contents^of the laver in baths also, — we shall secure 
ourselves from perhaps referring to a profane 
Egyptian or some other size of bath, if we conclude 
that the contents of the Molten Sea were 2000 of 
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those baths of tvhich the laver held 40 ; or that in 
fact the Molten Sea was equal, in cubic contents, to 
fifty times one Laver ; and one Laver was equal to 
the Ark of the Covenant ; whose cubic contents in 
inches we have shown to be as nearly as possible 
71,250. 

But then, how does the absolute size of the Molten 
Sea, as given by Bible-stated linear measure, accord 
with such a deduction ? 

We read in 1 Kings vii. 23-26, ‘And he made a 
‘ molten sea, ten cubits from the one brim to the 

* other : it was round all about, and his height was 
‘ five cubits ; and a line of thirty cubits did com- 

* pass it round aboiit. . . . And it was an hand- 

‘ breadth thick : it contained two thousand l)aths.’ 

The first point to be ascertained, is the general 
figure ; and here, though some good men have 
imagined a c'ylindrical shape, and some a swelling 
caldron form, — wo are inclined to agree with the 
greater number of all inquirers, who arc for a hemi- 
sjj/iere. For to such a figure the expression ‘ round 
‘ all about,’ conjoined with a diameter given ‘ tVom 
‘ brim to brim,’ and that diameter equal to t w ice 
the height,— seems best to a}>j)ly ; besides such a 
figure b<nng the most appropriate shape for a large 
vessel, as this was, of cast brass. Josephus, more- 
over, adds his testimony, whatever that may be 
worth, again and again, expressly stating that the 
‘ Molten Sea 'u'as of a hemispherical form. 

There then remains only the one further difficulty, 
viz., that the circumference of the vessel is stated at 
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thirty cubits ; when, if the diameter of its brim had 
been really ten cubits, with a circular plan, — the cir- 
cuit must necessarily have been 31 '4 15 9, etc., cubits. 

It would seem to be probable, however, that the 
thirty cubits circumference applies to the interior 
measure ; while the ten cubits breadth, coupled 
with the five cubits height, in place of depth, evi- 
dently allude to exterior measures, as explained in 
the similar case of the Ark. Such too, appeared in 
a manner of itself, on .applying the thickness of ‘ a 
‘ handbreadth’ (deduced from a practical handling 
of a 25-inch cubit, and a liberal interpretation of the 
mere term, as meaning five inches or a little more) ; 
for, on decreasing the ten cubit. s diameter by that 
(juantity on either side, the remainder was almost 
exactly tlie diameter of a circle, whose circumfer- 
ence measured the thirty cubits actually recorded. 

ilencc, then, we have to compute the cubical 
contents of a hemispherical hollow, whose diameter 
is, uot ten sacred cubits or 250 inches, but 238'73 
inches only ; and such quantity, in the same inches 
cubic, amounts to 3,562,070 ; ."ind divided by 50, 
gives 71,241. 

That is, the Molten Sea contained (under the 
circumstances, within a microscopic quantity of 
difference), fifty times the contents either of the 
most sacred Ark oj the Covenant standard of 
Hebrew capacity measure ; or of tlie Confer of the 
anti-Egyptian, and entirely un-idolatrous. Great 
Pyramid; i.e., 71,250 cubic Pyramid inches. 

So huge a vessel might perhaps be looked on by 
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many persona as a mere solitary wonder, and no 
part of a regular system of capacity measures. 
But at the Great Pyramid, there is a space marked 
off to indicate a very large amount of cubical con- 
tents ; utterly different in shape from King Solomon’s 
brazen sea, — yet, when neatly and accurately mea- 
sured, it is found to contain close on the same 
amount of cubical contents as that, or fifty times 
71,250 cubic Pyramid inches. (More exactly, be- 
tween 71,178 and 71,292 ; see vol. iii. p. 168.) At 
the Great Pyramid, too, the chamber space alluded 
to, fills so important a part, both in extending the 
practical application of the metrological system 
there embodied, and in pointing to its high origin 
and noble purposes, — entirely unknown to any 
Egyptians, — that we may safely thence infer, that 
‘ the Molten Sea’ of the Scriptures, is likewise no 
accidental or extraneous feature in the sacred 
Hebrew metrology ; but will be found to fulfil pur- 
poses, and to have been framed with a wisdom, — as 
already shown in the case of both the sacred cubit 
and the Ark of the Covenant, — fully to justify the 
place which it occupies in Holy Writ. 
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